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The folio win IE It Applicable t^ U.S.A. FCC class B 
versloit only 

This equipment generates aad uses radio frequency 

energy and if noc installed and used properly, that is, In 

strict accordance with the manufacturer's instructians, 

may cause interference to radio and television 

reception. It has been type tested and found to comply 

with the limits for t Class B computing device in 

accordance with the specifications in Subpart J of Part 

15 of FCC Rules, with the specificaticins to provide 

rcasoaable protection against such interference in a 

residential installation. However, there is no guarantee 

that interference will not occur in a particular 

installation. If this equipment does cause interference to 

radio or television reoeptlon, which can be dctcrmirted 

by turning the equipment off and on, the user is 

encouraged to try to correct the interference by one or 

more of the following mea&ures: 

Reorient the receiving antenna 

Relocate the computer with respect to the receiver 

Move the computer away from the receiver 

Plug the computer into a different outlet so that 

computer and receiver are on different branch circuits. 

If necessary, the user should consult the dealer or an 

experienced radio/television technician for additional 

suggestions. The user may find the following booklet 

prepared by the Federal Communications Commission 

helpful: 

*//oiv to fdeniify and Resohe Ra^io-TV Imetf&renee 

Problems". 

This booklet is available from the U.S. Government 

Printing Office, Washington, DC 20403. Stock No. 004- 

000-00345^4. 



Use peripheral cables supplied by Video Technology. 
These cables have special shielding to prohibit RF 
interference. 
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PRECAUTIONS 

1. POWER UP PRECAUTION 

The computer hardware will not lose memory 
immediately after the power is turned off. So the 
user should wait for a very short moment to turn 
on the computer after the unit has been powered 
down. Otherwise the computer will not cold-start 
properly. 

2. SETTING OF 40/iO COLUMN SWITCH 

Some software needs this switch to be set to the 80 
column position. Otherwise, the prneram may break 
out. Before running your software, please check 
that the switch is ^et to the required position. 

3. SETTING OF ALT/STD SWITCH 

There is a keyboard layout switch on the back 
panel of the computer. Setting the switch to the 
STD position will give characters displayed as 
shown on the key tops. Setting che switch to the 
ALT position will give the DVORAK keyboard 
layout. E,g. typing the key with "R* on it will give a 
"P" character. 

4. COMPLIANCE WITH FCC REGULATIONS 

The Expansion Connector on the left $ide of the 
computer is for connecting an optional FCC 
approved expansion box supplied by Video 
Technology Computers Ltd. Customers are advised 
to use the FCC approved peripherals and cables (e.g. 
external drive, joystick, serial printer cable, parallel 
printer cable, monitor cable, RGB cables etcj 
supplied by Video Technology Computers Ltd. 
Failure to do so may violate the FCC regulations 
for a clas^ B computing device. 
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1. A FIRST LOOK 



Congratulations on your purchase! You arc now the 
proud owner of a powcrfiil and casy-to-usc computer 
which is suitable for applications ranging from arcade 
games, personal con^puting and educational aid up to 
scientific and business data processing. 
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Figure M The LASER l28/l2aEX 
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Fcatur^js of the LASER 128/128EX 

Your computer is designed for tomorrow as 
well as for today. 

First of all, the computer has built-in 
interfaces for most of the common 
peripherals so thai you don't have to 
purchase expensive interface cards for 
devices such as disk drives or printers* 

Secondly, it can easily be expanded lo 
accommodate more memory as well as 
Input/Output dc^viccs so that the computer 
system can be configured to suit atl kinds of 
applications that you may ever think of. 



Most important of all, the computer can run 
almost all of the software written for the 
Apple^'Ue computer so that as soon as you set 
up the computer system, you have access to 
one of the world^s largest software library 
instantly! 

The computer comes in two versions: The 
XASER I2r & the ^'LASER 12SEX\ The 
LASER 12aEX carries more features over 
the LASER )2B which make it even more 
powerful. The following is a brief summary 
of some of the features of both versions of 
the computer: 

• The 65C02 CPU (Central Processing Unit) 
used is an enhanced version of the 6502 
CPU having a larger instruction set and 
more addressing modes. 

• In the LASER 12B, the CPU runs at 1 
MHz. In the LASER 12SEX, the CPU 
clock is software-selectable to be 1 MHz. 
23 MlTz or 3.6 MHz so that program 
execution can be speeded up at will while 
compatibility with the '^standard" 
computer can still be maintained. (SEE 
APPENDIX A.) 

• Built-in 32 K-byte ROM contains the 
Microsoft^BASlC interpreter and software 
drivers for the various built-in 
Input/Output devices and inlcrfacesK 

• Built-in 128 K-bytc system RAM. tn the 
LASER 128EX, additional 64K'byic video 
RAM is built-in. 
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• Up to J M-byte expansion RAM can be 
added to the LASER 12S by plugging in 
am optional Memory Expansion Card, In 
the LASER 12BEX, this card has already 
been included and all you need is to 
install supplementary RAM chips (see 
APPENDIX B.) 

■ The keyboard contains 90 step sculptured 
keys including function keys, cursor- 
control keys, screen-editing keys and a 
separate numeric keypad. 

• The keyboard layout is switch-selectable 
to be 'QWERTY or ''DVORAK"* 

• Built-in speaker with voJorae control for 
sound generation. 

• An earphone Jack is provided for 
connecting an earphone or other audio 
output devices, 

I m Both 40-column and SO'COlumn text 
^ displays are supported. 

r* Four graphics modes arc available 
including: 

- Low-resolution graphics HOH x 48V, 16 
I. colors) 



Medium-resolution graphics (SOH x 
4SV, 16 colors) 

Eligh-resolution graphics (2S0H x 192V, 

6 colorsl 



* See pJ-26. 



Dou ble-h igh-resol u t ion graphics { 5601 1 
K J92V, 16 colors) 
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• Supports mixed graphics/ text display for 
any of the four graphics modes. 

• NTSC or PAL standard composite video 
output for color /monochrome video 
monitor or TV via a RF modulator. 

• Supports versatile video display devices 
such as LCD panel and RGB monitor 

• Built-iti 5.25" disk drive. 

• Supports an external 5.25" or 15** disk 
drive. 

• Supports Centronics-type parallel printers. 

• Supports serial printers via buiU-in 
RS232C interface. 

• Supports modems or other serial 
communication devices via built-in 
RS232C interface. 

• Supports input devices such as joysticks, 
paddles and mouse- 

■ An ejtpansion connector for plugging an 
optional FCC approved expansion box in 
which up to two peripheral interface 
cards can be installed. 
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The purtiose of this manual 

This manual is not intended to be a textbook 
of computer architecture or computer 
programming. There art already a lot of 
well-written books on those subjects. Instead, 
it is a user's guide geared to the first-time 
computer users. The materials which you will 
find in this manual include: 
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• Functional diescription of each part of 
the LASER J2X/128EX. 

• Instalbttpn of the computer system 

• Basic operalions of the LASER 
I2S/12BEX. 

As an ordinary user, you do not need to 
know anything about the internal 
workings of the computer (although that 
might be an advantage) before you can 
use Jt Using the computer can be as 
simple as inserting an application program 
diskette into the built-in disk drive and 
turning it on. The rest of the work h 
done by the application program and is 
therefore transparent to the user. 

However, if you arc a programmer, you 
may also want to know the hardware and 
firmware details of the LASER 
12S/12SEX in order to utilii^c its features 
efficiently. Those information can be 
found in the Technical Reference ^fafmat 
available separately. 
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LASER minsEX 
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GETTING FAMtLlAK WITH THE LASER 128/118EX 



2. GETTING FAMILIAR WITH THE 
LASER 128/128EX 



Before you l^cgin to work with your computer, ycju 
should learn something about the function of each of 
its components: 
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Figure 2-1 Top view of the LASER 12B/128EX 

O The 40/80 COLUMN SWITCH is for 
eESibling/disabLing 80-coluTnii text display, tf you 
are using a TV or a composite color monitor, 80- 
column text may be difficult to be read. In this 
case, you can throw the switch to the MO-column" 
position so that tcjtt will only be displayed in 40- 
column format. If it is thrown to the "80-coliimn" 
posit ion^ both 40-coluuin and 80-column text can 
be displayed. 
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The SERIAL/PARALLEL PRINTER SWITCH 
selects either the serial printer or the parallel 
printer connected to the computer as the printing 
device, 

© The MONO/COLOR SWITCH is for 
enabling/disabling color video outputs. If you are 
using a color monitor or TV. throw the switch to 
the ■COLOR" position in order to display graphics 
in color. If instead you are using a monochrome 
monitor or black-and-white TV set, we suggest yon 
set the switch to the "MONC* position in order to 
have a clear graphics display. 

© The DRIVE INDICATOR is lit up whenever the 
built-in disk drive is working. As a general rule, 
you should NOT insert or remove a diskette when 
a disk drive is turned on. 

© The CAPS lock: indicator is lit up whenever 
the CAPS LOCK function of the keyboard is 
turned on. Pressing the CAPS LOCK key turns the 
CAPS LOCK function on and off alternately. 
When turned on, any letter typed on the keyboard 
will be displayed as a capital letter. 

© The POWER INDICATOR is lit up whenever the 
computer is turned on. It provides an easy way to 
check whether the power supply is working 
properly or not 

.1 (• 

© Th« KEYBOARD is, of course, for entering 
information into the computer. It contains 90 keys^ 
including the numeric keypad on the right. 
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Figure 2-2 Side view {right) of tKe LASER 
t2«/12aEX 



The DISK DRIVE Js the gadget that reads the 
programs or daia recorded on a floppy disk into 
the computer. You may aho store new information 
on a floppy disk using the disk drive. For 
exampl^i if you arc working with a word- 
processor, the text of the reports or letters you 
wrote can be stored permanently on a floppy disk. 
The built-in disk drive is a 5.25" drive. 

The VOLUNCE CONTROL located by the side of 
the earphone jack controls the volume of the 
sound that comes out of either the speaker or an 
earphone that is plugged into the earphone jack. 



10J The EARPHONE JACK located on the right side 
of the computer is for connecting an earphone. If 
an earphone is plugged into the jack, the audio 
outputs will be directed to it instead of the built- 
in speaker. 
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Figure 2-3 Back panel of the LASER I28/12SEX 



nO The HANDLE provides a convenient way of 
carrying the LASER 128/128EX. In addition, it 
can also be used as a prop for the computer so as 
to give the keyboard a better typing angle and air 
ventilation. 

@ The POWER ON/OFF SWITCH disconnects the 

computer from the external power supply when it 

is thrown to the "OFF" position. Throwing it to 

'. the "ON" position, i e. flipping it up* turns the 

f computer on. 



The POWER CONNECTOR is where the csternal 
+ 17V DC power supply (usually the AC power 
adaptor) goes. Refer to Figure C-1 in APPENDIX 
C for pin assignment* 



© The SERIAL PRINTER CONNECTOR ia for 
connecting a serial printer with RS232C interface. 
The rate of data transfer is software-selectable 
from 110 to 19200 baud. The pin assignment is 
illustrated in Figure C-2. 
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@ The SERIAL INTERFACE CONNECTOR is for 
connecting serial cQirnnuiiication devices witK 
RS232C in terrace {eg. modem). The rate of data 
transfer h software-selectable from 110 to 19200 
baud. The pin assignment ii shown in Figure C-3. 



ti6j The EXTERNAL DRIVE CONNECTOR is for 
connecting an external disk drive. The drives may 
be LASER FDJOOc compatible 125" drives, LASER 
FD356 compatible or Unidisk'* compatible 3.5" 
drives. Many application programs can make use 
of the second disk drive to reduce disk swapping 
so that the program can rtin faster. The pin 
assignment is shown in Figiire C-4, 



© 



The VIDEO CONNECTOR is for connecting a 
NTSC/PAL standard monochrome/color composite 
video monitor. The pin assignment is shown in 
Figure C-5. 



fi8) The VIDEO EXPANSION CONNECTOR located 
by the side of the video connector is for 
connecting other sophisticated display devices 
such as a flat-panel LCD display, a TV interface 
or a RGB monitor. In PERITEL (non-U.S.A.) 
versions, it also provides the PERITEL video 
signals. The pin assignment is shown in Figure C- 



lij The STD/ALT KEYBOARD SWITCH allows you 
to select the STanDard "QWERTY" keyboard 
layout or the ALTernate "DVORAK*" layout. ,,,.; 



1-12 



GETTING FAMILIAR WITH THE LASER 12B/ISBBX 

@ The PARALLEL PRINTER CONNECTOR is for 
connecting a parallel printer with Centronics 
interface. The pin assignment is shown in Figure 
C-7. 

@ The GAME INPUT CONNECTOR is for 
connecting joysticks, paddles or a mouse which are 
used by some application programs as input 
devices instead of the keyboard. The pin 
assignment is shown in Figure C-8. 
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Figure 2-4 Side view (left) of the LASER 
12*/I2SEX 



The EXPANSION CONNECTOR on the left side 
of the computer is for connecting an optional FCC 
approved expansion box supplied by Video 
Technology Computers Ltd. Up to two peripheral 
cards can be installed in the expansion box. 
Besides providing mechanical protection to the 
interface cards, the expansion box, with its own 
power supply, also helps to ease the drain on the 
mother-board power supply by the peripheral 
cards. The pin assignment is shown in Figure C-^. 
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Figure 2-5 Bottom view o the LASER 
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The DRIVE SPEED ADJJST locs^rcd at the 
bottom of the computer aliws you to adjust the 
rotational speed of the buiWn disk drive with a 
small screw-driver. Normal y, you should NOT 
adjust the drive speed. However, for some drive 
speed critical application pcgrams, you may need 
to trim the drive speed slihtly in order to run 
them successfully. 

The SPEAKER instdc the computer is used by 
some programs for geneating sound etrects. 
Immediately efter the compter i^ turned pn^ the 
speaker will make a short "tcp*' soutid to alert the 
user. 
'■ ' *t' ,, ' ^ ^''! 
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CETTTr^G FAMILIAR WITH THE LASER 12^/12SEX 

The ROM DOOR allows the user to g^in access to 
part of the printed circuit board where s ROM 
Chip and three switches are located. 

If you oped the ROM door by loosening the two 
screws which mount it ock the bottom cabinet, 
you'll see something like this: 



1^ w.*t4Pr ^^^^^f H 
swiicii: 
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Figure 2-6 Underneath the ROM door 



271 The ROM chip contains the Microsoft® BASIC 
interpreter and I/O drivers. It is mounted on a 33- 
pin IC socket soldered onto the bottom of the PCB, 

>e) The 50/60HZ SWITCH is for selecting the vertical 
field rate of the video display. For the NTSC 
version this switch is not necessary so it is not 
included. For the PAL or PERITEL versions, it 
should be set to the SOHz position. However if a 
LCD panel from Applc'^ is used, this switch should 
be set to 60Hz for synchronising display. 
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@ The INT/EXT PORT 5 SWITCH selects either the 
iNTcrnal esc pa us ion memory mterfac^c or the 
EXTcrnal peripheral interface card iastalled ia 
the optional cKpansion box as the I/O device at 
port 5 of the computer. An I/O {inpul/Output) 
J port is the channel through which a computer 
commiiiiicates with the real worW. There are a 
t€»tal of scvea I/O ports in the computei'. 



The INT/EXT PORT 7 SWITCH selects cither the 
INTcrnal 3.5'' disk drive mterface or the 
EXTcrnal peripheral interface card plugged in the 
optional expansion box as the I/O device at part 7 
of the computer. 
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3. GETTING STARTED 



At this point, ypu should have some basic ideas oT the 
LASER I28/12SEX and iis copabilities so Ihat you may 
start to work with it actually. To set up the computer 
system, you need the following items: 



• The Computer main unit 



\ I 



• The AC power adaptor included 

• The video cable included 

• A video monitor, or a TV with a TV interface 



3.1 



ConnectiJig the AC power adaptor 

The computer main unit will operate with a 
power supply from +I3V DC to +ia.7V DC 
For greater portability, the AC power 
adaptor is separated from the main unit and 
the power source can also be a battery pack. 

To connect the power adaptor, locate the 
power ON/OFF switch and the power 

connector on the back panel of the main 
unit. Throw the switch to the "OFF* position. 
Plug the DC power plug of the AC power 
adaptor into the power connector of the 
computer. Finally, plug the AC power plug- 
into the wall outlet. Figure 3-1 shows details 
of the procedures. 
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FtBwrc 3-1 Connectiing the AC power 
adaptor 



ConnetCing the video imonltor/TV 

If yoti arc using a monochrome/color 
composite video monitor, plug one end of the 
video cable into the video connector on the 
back panel of your ceomputer and the other 
end into the connecrtor of the monitor as 
shown in Figure 3-2. 
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1 . 




3.3 






Figure 3-2 Ccjnnecting a video monitor 
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If instead you arc using a TV with the 
optional TV interface, first connect the 
interface to your computer's video expansion 
connector as in Figure 3-3. Then connect the 
interface to your TV*s antenna leads, 
following the instructions that come with 
your TV interface. . 
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TV INTIiFACE 



Figure 3-3 Connecting a TV 



SCArting up th« eompuier system 

Now you have set up the computer system in 
its simplest configuration. To start it up, 
here are the procedures to follow: 



I) 



2} 



OPEN THE DRIVE DOOR by turning 
the lever in the anti-clockwise direction 
until it rests in the horizontal position as 
shown in Figure 3-4, • \ 




Figure i3-4 Opening the drive door 

\ 

If ydu are not using an auto-startup 
program diskette, skip to step 4, 
Otherwise, INSERT THE DISKETTE 
into the computer's built-in disk drive 
gently, with the labelled side of the 
diskette facing upwards and the end 
with an oval-shape opening entering 
first. Sec Figure 3-5. 
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WARNING: inserting ^ diskette in the 
wrong orientation may 
; i damage the diskette 
• and/or the disk drive. 
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Figure 3-5 Inserting a diskette 
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4) TURN ON THE VIDEO MONITOR/TV 
first since ihcy take a few seconds to 
warm up. 

5) TURN ON THE COMPUTER by 
throwing the power ON/OFF switch to 
the *'0N" position. The following things 
will then happen: 

• The power indicator is Ut up. [f it is 
not, check whether the power adaptor 
is properly connected to the computer 
and the wall outLet or not. 

• The speaker makes a short •'beep" 
sound. If not, check whether the 
volume control is properly adjusted or 



3) CLOSE THE DRIVE DOOR by turning 
the lever in the clockwise direction until 
it rests in the vertical position as in 
Figure 3-6, 




ftULLT-lN msK smivE 



Figure 3-6 Closing the driv^ door 



* There are words displayed on the top 
of the screen. If not, check whether 
the monitor is properly connected to 
th* computer and whether the 
brightness control knob of the 
monitor is in an appropriate position. 

• The drive indicator is lit up and the 
built-in disk drive makes a few 
"ratchcty" noises for a moment, 



If an auto-startup program disk is inserted 
in the internal drive, the program will be 
loaded and run automatically. You should 
then refer to the manual of that application 
program for further instructions. 
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If instead you want to use the computer 
without a proeram disk, you should then 
hold down the TTRL'^ key and press the 
"RESET" button once. The following things 
will happen: 



'A^ 



• A "beep" sound is mude by the speaker 

• The drive indicator goes off and the 
disk drive stops running. 



# The prompt eharaetcr "f and a flashing 
"checker-board" cursor arc dispi:iyed on 
the bottom of the screen to inform you 
that you are now in BASIC command 
level. 



You may then type in any valid BASIC 
commands or statements. (However, you can't 
save Basic programs on disk if you have not 
started up the computer w^ith a disk 
containing operating system.) Refer to PART 
II of this manual for a detailed description 
of BASIC commands. 
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4. THE KEYBOARD 



The keyboard is the most frequently u^cd input device 
of the computer. Most of your instructions and datn arc 
entered inie the computer through the keyboard. As a 
result, a wcll-dcsigncd and casy-to-usc keyboard is 
essential in the stiind point of a user. The following is a 
brief summary of some of the features of the keyboard 
of LASER I28/12SEX1 



4.1 



TirE KEYBOARD 



Typewriter keyi 

These are the keys which you can find on 
the keyboard of a typewriter. They include 
the alphabetic and punetyational keys, the 
^'SHIFr^ keys, the "CAPS LOCK^ key, the 
TAB" key and the "DELETE" key. The 
arrangement of these keys resembles that of 
a typewriter so that your typing skills can be 
applied on the computer. 



• The specially-shaped keytops and comfortable key 
touch make typing easy, 

■ Auto-repeat function reduces typing effort. 

» The keys arc arranged in such a way that the most 
commonly used keys, like ^SHIPT'* and ''RETURN" , 
can be located easily. 

• Switch-selectable '^QWERTY" or "DVORAK"* 
keyboard layout. 

• Separate numeric keypad facilitates numeric data 
entry, 

• Special keys for cursor-control and screen-editing, 

• 10 predefined function keys facilitates entry of 
commonly used conirol-eharaciers. 



There are two possible layouts for the 
typewriter keys, selected by the STD/ALT 
keyboard switch located on the back panel 
of the computer. When the switch is thrown 
to the "STD" position, you get the standard 
"QWERTY'^ layout shown in Figure 4-L 
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Figure 4-1 "QWERTY" keyboard layout. 



• Two key rollover helps speed typing, 

Lc. A second key can be pressed without releasing 
the first key pressed, 

* Applicable only in U.S.A.,difrerenl keyboard layouts 
arc used as substttLitcs in dirferent countries. 



When the switch is thrown to the "ALT" 
position, you get the alternate "DVORAK" 
layout or a layout of some other eountrics. 
Figure 4-2 shows the "DVORAK" layout. 
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Figure 4-2 '^DVORAK'* keyboard layout 



The '*SHIFT" keys are functionany 
equivalent to those of a typewriter. If you 
hold down the 'SHIFT" key while typing a 
letter key ("A" to '*Z:% you will always get a 
capital letter. 

If instead you are typing a key having two 
symbols an it, you will get the upper symbol 
shown on the keytop. For example, typing 
the "=*" key alone gives yog an equal sign 
while typing it with the "SHIFT"' key held 
down will give you a plus s-ign. 

The "CAPS LOCK" key is similar to the 
SHIFT LOCK key of a typewriter except 
that it will only affect the letter keys. 
Pressing the key turns the CAPS LOCK 
indicator on and off alternately. ^ 



When the CAPS LOCK indicator is off, 
typing any letter key alone, i.e. without 
holding down ihe "SHIFT" key, will give you 
a lowercase letter. 

The 'TAB'' key is used by many application 
programs {e,g. word-processors) for moving 
the typing position to the next *'iab-stop" 
position on the screen. 

The "DELETE*' key is used by many 
application programs for correcting typing 
mistakes. Pressing the key causes the 
character at the current typing position on 
the screen (usually indicated by a flashing 
character ctilled the cursor) to be erased. 

REMARK: The 'TAB" key and •'DELETE" 
key work properly in some but 
not all programs. For instance, 
the built-in BASIC interpreter 
cannot recognize these keys. 



V 



When the CAPS LOCK indicator is on. 
typing any letter key will give you a capital 
L» letter, regardless of whether the "SHIFT" key 
is held down or not. 
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Cutmt-c^nitol keys 

These inelude the Icft-arraw " - " ke^', right- 
arrow *^ -" key, up-arrow "* I " key and down- 
arrow ** I " key. (See Figure 4-3) Typing one 
of these keys in the BASIC command level 
eauses the current typing position to be 
nioved in the direction pointed to by the 
arrow-head, with the estception of the up- 
arrow " f " key which has to be pressed 
subsequent to the Escape "ESC key. These 
keys provide a convenient way of editing the 
display. Different programs use the arrow 
keys in different ways. You should check the 
user*s manual of each application program 
for details. 
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Figure 4-3 Cursor-control keys 



Command key^ 

Figure 4-4 shows the command keys which 
are primarily used for telling the computer 
to perform some immediate actions. 
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FiEMrc 4-4 Command keys 



The "RETURN" key serves two purposes. 
First of aVl, it acts as the carriage-return of 
a typewriter. Pressing it ends the current 
line you*re typing and moves the cursor to 
the st^rt of the next line. Secondly, it tells 
your computer that you have finished typing 
this line and k may now process it. The lines 
you type for a program will usually be of 
variable length. As a result, pressing 
"RETURN" is necessary when you have done 
typing a line. 

The "PAUSE" key is for temporarily stopping 
the display. For instance, if n large piece of 
text is being displayed on the screen, the 
information may move off the screen faster 
than you can read. 

In this case, you can press the "PAUSE" key. 
The display will stop as soon as it finishes 
printing the cur rem line. To resume the 

display, press any key on the keyboard. 
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The "BREAK'' key is for aborting the 
execution otT a BASIC pfogram. If you get 
loM in a BASIC program and do not know 
the way out:, pressing the "BREAK" key will 
break you o>ut and return you to the BASIC 
command levek This is. a fairly drastic step 
and may cauise some data to be lost. 

The "ESC" key is often used by application 
programs ais means to ESCape out of 
whatever yon are doing, just like the 
funciion of the "BREAK" key in a BASIC 
program. 

In some pro^grams, it is also used as a "lead- 
in** character for special multi-character 
con:imands. For instance, pressing the "ESC"' 
key followeid by the "I* key (abbreviated as 
ESC J ) in tihe BASIC command level causes 
the cursor to m ove up one l ine on the screen . 

The "RESET" key represents a very drastic 
step. Pressimg it while holding down the 
"CTRL" kcy^ (abbreviated as CTRL-RESET) 
causr.s sthe computer to abort whatever it is 
doing and restart all over again. This often 
causes the program and data in memory to 
be lost as wclL 

In some eases^ the computer may get stuck 
and stop rumning. 

In this casei, pressing "CTRL-RESET' U the 
only way toi bring you out of this situation. 
The two-ke^y sequence prevents you from 
resetting the computer accidentally. 
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The hollo wv-triangle " A '' and soJ id-triangle 
** A " keyys arc special purposed keys which 
correspond! to the open-apple and closed- 
apple keysi on Apple^ Ilc/Ilc computers. The 
computer ccan tell whether they arc pressed 
or not, inddependent of the status of the other 
keys on thde keyboard. The use of these keys 
differs frODm program to program. 



The TTRIL'* key 

The functiiion of the "CTRL" key is similar to 
that of thae "SHIFT^ keys. If you hold down 
the "CTRLL** key while pressing another key, 
a special ccontrol-character will be generated. 
These contitrol-characters cannot be displayed 
on the scrrcen. Instead, they arc recognised 
by some application programs as special 
commandssn 

Many of the special keys discussed before 
generate control-characters. For example, 
pressing tithe ^T key while holding down the 
"CTRL" kkcy is equivalent to pressing the 
^TAB" keyy alone. For your reference, Table 
4-1 is a Hist of all the special keys which 
ge n c ra t e ccon t rol -ch a r acte rs. 
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Key 


Control-character 


TAB 


CTRL-I 


■^^ -'I - 


CTRL-H 


r 


. CTRL-U 


CTRL-K 


1 


CTRL- J 


RETURN 


CTRL-M 


PAUSE 


CTRL-S 


BREAK 


CTRL-C 


ESC 


CTRL-] 


ENTER 


CTRL-M 



43 



Table 4-1 Control -character keys 
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The function keys (Sec Figure 4-4) at the 
topmost row of the keyboard provide an easy 
way of entering ten of the more commonty 
used control-characters. A control-character 
can be generated by pressing one of these 
function keys alone, without holding down 
the "CTRL" key. Table 4-2 is a list of the 
function keys and their control-character 
equivalents. 



Key 



Control-character 



Fl 
F2 
F3 
F4 
FS 
F6 
F7 
F8 
F9 
F)0 



CTRL-@ 
CTRL- A 
CTRL-B 
CTRL-C 
CTRL-D 
CTRL-E 
CTRL-F 
CTRL-G 
CTRL-L 
CTRL-X 



Table 4-2 Control-characters generated by 
the function keys 



Figure 4-4 Function keys 
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The numeric keyp^id 
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Figure 4o Nomcric keypad 



The: numeric keypad (sec Figure 4-5) lociitcd 
at the right side of ihe keyboard is just a 
duplicate of some of the k<jys on the main 
keypad including the number keys ("0" 10 
"9'*), the arithmetic operator keys ("+% "-\ "*"> 
"D, the period key (M and the "ENTER" 
key which is equivalent to the "RETURN" 
key. 

The layotJt of these keys is as close as 
possible to that of a calculator so thut 
numeric data entry is made easy for a 
skilled operator. 
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5. THE VIDEO DISPLAY 



The video di&play is one of the most im porta n! output 
devices of a computer. It allows the user lo monitor the 
current status of a progracB running on the computer 
and examine the computation results visually. 

Besides conventional text display, the LASER 
12B/12SEX is also capable of displaying color graphics. 
Graphical presentation is often more attractive than 
textual materials and is therefore easier to be captured. 

On the other hand, text is still a simple and effective 
way of expressing ideasn As a compromise, the computer 
allows you to display both text and graphics on the 
screen at the same time. 

In most cases* the appropriate video display mode will 
be selected by the application program you are using so 
that you don't have to worry about it. This chapter 
serves only as a reference for those users interested in 
writing programs for the computerp 
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Selecting « suitable video display device 



Depending on the application, 
choose one of the following as 
display device: 



you may 
the video 



COMPOSITE MONOCHROME VIDEO 
MONITOR can produce sharp images of 
high-resolution graphics and text 
display. It is suitable for use with 



software which nmakes extensive use 
of the SO-column text feature of the 
CDpmputcr, e.g, wordt-proccssors. 

• The main disadvoantage is that they 
cannot display coUor which is used in 
many educational or game programs. 
However, since mionochrome monitors 
are inexpensive, Hhey arc a popular 
video display devicee. 

■ COMPOSITE COLCOR VIDEO MONITOR 
can display graphiics in color, but the 
image is not as sh^rp as in monochrome 
monitors. Color friinges may be observed 
in the characters cdisplayed in a mixed 
graphics/text scree rn, 

• COLO R/BLACK-AiND' WHITE 
TELEVISION SET is another commonly* 
used video displaiy device since most 
people already hav/e one. The only thing 
you need to buy is; a TV interface which 
converts the comp^ositc video output of 
the computer to a form suitable for use 
with a TV, 

Color graphics cam be displayed on a 
color TV effeciivcHy. However^ since the 
resolution of TV is rather low, SO- 
column text may bet difficult to be read. 



' 
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• RGB COLOR MONITOR has higher 
resolution than composite color monitor 
and htt^cc can produce high-quality 
color graphics and ictt display. However 
since it is tBore expensive, it is not quite 
as popiilar a? a monitor or a TV. 

• FLAT-PANEL LCD DISPLAY is another 
otpcnsive display device. Like 
monochrome monitor, it can display 
high-resolution graphics and text 
effectively but color is tiot available. 

The most important advantage of LCD 
display over ordinary video monitors is 
that its size is small so that it can be 
carried around easily. It is particularly 
suitable for business applications in 
which portability is essential. — -^ 

Please consult your dealer for further 
information on selecting the video display 
device that is most suitable for your 
application. 



Video display mad«s 

The computer has two text modes and four 
graphics modes of different resolyiions. The 
rollowing sections briefly discuss the various 
video display modes and their capabilities. ' 



5J.1 Text modts 

The computer is capable of displaying text 
in cither 40-columd (40 characters per line) 
or SD-column format {80 characters per line). 
In both cases, 24 lines of text can be 
displayed on the screen at a time. 

Immediately after power-up, the display is in 
40-column text mode. However, if the 
display is somehow switched to graphics 
mode, you can return to text mode by typing 
the following BASIC command: 

]TEXT<CR> 

Note: <CR> means to press the RETURN 
or the ENTER key. 

The entire screen will then display text 
again. The BASIC prompt character ']" and 
the cursor will be displayed at the bottom of 
the screen. 

5.2JJ 40-culuitin text 

The primary reason for having a 40-column 
text mode in your computer is to allow a 
low-resolution video monitor or TV to be 
used as the video display device. To switch 
from &0-column text to 40-column text, type 
the following BASIC statement: 

]PR#0<CR> 






1-40 



1-41 



THE VIDEO DlWt*lf 



The kft-h^lf of the original RO-column 
display is copied to the 40-ccilujiiii display. 
The BASIC prompt eharacter T ^^d Che 
riashing checker-board cur^ar will be 
displayed on nhe ne^t line as usual 



S.2A.2 



BO-coIiimn text 



ao-column text is especially suitable for 
word-processing applications since the 
document is displayed on the screen in the 
same way they will be printed on paper so 
that you can edit the format of the print-out 
on the screen easily. To switeh Trom 40- 
column mode to EO-column mode, type the 
following BASIC statement: 

]PR#3<CR> -^ 

The entire screen will be cleared leaving the 
BASIC prompt "]" and the cursor on the top- 
most row of the screen. Note that the cursor 
becomes a non-flnshing while block to 
inform you that you have activated the 
built-in SO-column f irirtwarc. Also, the width 
of the characters is reduced to one-half of 
that in 40-column text mode. 

ir for some reasons 80-coIumn text is 
undesirable, e.g. a low-resolution TV is being 
used as the video display device, you can 
inhibit this feature by throwing the MO/80 
COLUMN' switch located above the 
keyboard to the "40" position. If the switch is 
thrown to the "80" position, both 40-coIymn 
and *0-column text can be displayed. 
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5.1.2 Gnphlcs oaodes 

5.2.2.1 Lfflw-resolution graphics 

The low-resolution graphics (abbireviated a^ 
lo-res) display is made up of a ^OH x 418 V 
matrix. Each picture element of <the matrrix, 
called a pixel, can lake on any one of ithe 
following 16 colors shown in Table 5-1: 



Code 


Color 


Code 


CoJor 





black 


i 


brown 


1 


dark red 


9 


ojrangc 


2 


dsrk blue 


10 


sray 2 


3 


violet 


]] 


pink 


4 


dark green 


12 


rtncdlum 
gretn 


5 


gray 1 


13 


yellow 


6 


medium blue 


14 


aquairtEirtine 


7 


light blue 


15 


white 



Table 5-1 Lo-res, med-rc^ and dojuble-hi-n^es 
colors 



Two [o-res pictures can be stored in memiory 
but you can only display one oT them ait a 
time. 
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5.2.2.2 Medium^resoliitioi] graphics i^i^ 

The medium-resoJution graphics (abbreviated 

as med-res) screen is made up of a 80H x 

- 1 48V pixei-matii?£. Each pixel can take on any 

dJ one of the 16 colors shown in Table 5-1. 

in I Adjacent pixels on the same line of different 

colors may have intcrrcrcnce with one 

II another. Only one med-res |3icture can be 

' stored in the computer and displayed at a 

time. ' ^ * 



5.2.2.3 lltgh-resolutmn graphki 

The high-resolution graphics (abbreviated as 
hi-rcs) screen is made up of a 2S0H x 192V 
f pixel-matrix. A total of six colors can be 
displayed as shown below in table S-2: 



:. e'Ii J.J' 



' 1 ' f {1 - 



I 



Code Color 






black 


I 


green 


2 


violet 


3 


white 


4 


black 


5 


orange 


6 


blue 


7 


white 



Tabic 5-2 Hi -res colors 
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The color of a dot depends on ils horizontal 
plotting position as well as the stale of 
adjacent pixels- 
Dots plotted on even columns of the screen 
will be either violet or green while dots on 
odd columns of the screen will be either blue 
or orange. 

Two color dots must be separated by at least 
one black dot. 

Two adjacent pixels which arc turned on 
give rise to a continuous white dot. 

As a result, the effective "color-resolution" 
of hi -res mode is 140H x 192 V, Like lo-rcs 
graphics, two hi*res pictures can be stored in 
the computer at the same time but only one 
of them can be displayed at a time. 



5. 2. 2. 4 Dou&k-hlgh-resolutiott graphics 

The double-high-resolution graphics 

(abbreviated as double-Hi-res) screen is 
divided into 560H x 192V pixels. Only one 
display page is available as in med-res 
graphics. Depending on the horizontal 
plotting position of a dot and the state of its 
adjacent pixels, one of the 16 colors shown 
in table 5-1 can be displayed. 
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5.2.3 



Adjaceiit color dots may interfere with one 
another. The exact mechanism of the doubk- 
hi res color generation scheme is quite 
complicated and will not be detailed here- 
For more inrormation, refer to the Techmcut 
Reference Mamial. 



Mixed graphics/ tej^t display 

For any of the four graphics modes 
described in section 5.2^2, there is a mi?ted 
graphics/text mode available. A mixed mode 
screen is made up of a grsiphics display on 
the upper portion and four lines of text at 
the bottom as shown in Figure 5-3. 



For example, to select mixed lo-res 
graphics/text display, type the following 
BASIC statement: 

]GR<CR> 

The upper portion of the screen will be 
switched to lo-rcs graphics mode and cleared 
while the BASIC prompt character '7' nnd 
the cursor will be displayed right below the 
lo-rcs graphics screen. Refer PART II of this 
manual for more information on 
programming ihc lo-res graphics display in 
BASIC. 




G RAP BIOS 
SCREEN 



FOUR L^ES 
OF TEXT 



Figure 5-3 Mixed graphics/text display 



For lo-res and hi-rcs graphics, the four lines 
of text can be displayed in either 40-column 
or fiO-column format. For med-res and 
doubk-hi-rcs graphics, the text is always 
displayed in SO-column format. 
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6. INPUT/OUTPUT PORTS 



A computer oa its own js just a calculaling machine. To 
be useful. It mu3t be able to communicate with the real 
world by some means. This is the job of the 
Input/Output (abbreviated a? I/O) ports. In the LASER 
128/12SEX computer system, there are eight 1/0 ports 
which correspond to the peripheral slots in an Apple" 
lie computer* 



II 



^ 



^ 



All the I/O ports have already been occupied by built* 
in I/O devices and interfaces for commonly used I/O 
devices so that in most cases you do not need to 
purchase any other peripheral interface cards. 

However; if you need to install additional I/O devices 
Tor some special appLications, there is still a way to do 
it. On the left side of your computer there is an 
expansion connector for plugging in an optional FCC 
approved expansion box in which up to two peripheral 
interface cards can h^ installed. This opens up your 
computer system to almost all kinds of applications. 



6.1 



Built-in I/O devices and Interficfs 



A port number is assigned to each of the 
built-in I/O devices and interfaces as shown 
in table 6-1. 



I 
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Port number 


I/O device or interface 





Built-in 40-column display 


1 


Parallel/Serial printer 




interface 


2 


Serial communicalioii 


/ 


iiitcrfac-c 


3 


Built-in 80-coliimn display 


4 


Mouse mterfacc 


5 


1 Megbyte expansion RAM 




interface 


6 


Built-in 5.25" disk drive 




interface 


7 


3 J" disk drive interface 



6.1.1 



Table 5-1 I/O port assignment 



Port - 40-column display 

The 40-columti text display capability of the 
computer has already been described in 
section 5,2.1.1. To enter 40-columii text mode 
in BAS1C> type the following statement: 

]PR#0<CR> 

WKen the computer is in 40-column text 
mode {indicated by a flashing checker-hoard 
cursor), the following control-characters will 
be recognized as special commands: n 



CTRL-G: 



"Beeps'* the speaker. 



CTRL-H: Moves the cursor left one 

character position. 

Functionally equivalent to 
the *'-'* key. 

CTRL- J: Moves the cursor down one 

line. Functionally 

equivalent to the "I ^ 

CTRL-M: Moves the cursor to the 

leftmost position of the 
following line. Fuactionally 
equivalent to the 

"RETURN" or "ENTER" 
keys. 

[n addition to the above control-character 
commands, the computer also recognize some 
two-character commands in the 40-column 
text mode. The command sequence is made 
of a "lead-in" character {'^ESC") followed by 
the actual command character. The following 
is a list of all the available "ESCape-code** 
commands: 



ESC@: 



ESC E: 



ESC F; 



Clears the screen and places 
the cursor at the upper-left- 
hand corner of the screen. 

Clears the display from the 
current cursor position to 
the end of the line. 

Clears the display from the 
current cursor position to 
the bottom of the screen. 
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6. LI 



After pressing the "ESC* key, the following 

TSCapc-code" commands can be entered 

- repeatedly by pressing the command key 
alone* 
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ESC I: 



ESC J: 



ESC K: 



ESC M: 



Moves the cursor up One 
line. 

Moves the cursor left one 
character position. 

Moves the cursor right one 
character position. 

Moves the cursor down one 
line. 



For exatnple, pressing the "ESC" key once 
and "1" key twice moves the cursor up by 
two lines. 



Port i - Paraliel/Serial printer 

On the back panel of the computer, there is 
a parallel printer connector for connecting a 
Centronics type parallel printer and a 

serial printer connector for connecting a 
serial printer. 



The TaralleJ/Seriar switch located above 
the keyboard selects either the parallel 
printer or the serial printer as the hardeopy- 
printing device. To activate the printer port, 
type the following statement while you are 
in BASIC command level: 

]PR#1<CR> 

The following characters you type will then 
be printed on the printer whenever the 
"RETURN'' key is pressed. 



6.1.2.1 Parfillel printer eoinmands 

When the parallel printer is activated, the 
computer will recognize several parallel 
printer commands. The printer command is 
made up of a "lead in* character (CTRL-I) 
and a command character code. The 
following is a list of the available parallel 
printer commands: 

CTRL-I "c": Change the printer 

command *'lead-in^ character 
from CTRL-I to the control- 
character V. For eijcample, 
typing *'CTRL4 CTRL F' 
changes the "lead-in" 

character to "CTRL-P", 
Subsequent printer com- 
mands must begin with a 
"CTRL P\ followed by the 
actual command character. 
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CTRL-1 X: Don't send all eight bits of 

each character code to I he 
printer. This b the usual 
setting. 

CTRL-[ H: Send all eight bits of each 

Character code to the 
printer. This is parlicularly 
useful for printing graphics. 



CTRL-I 1: 



CTRL-I nnnN: 



Echo the tejit being printed 
back to the screen. If the 
line-width of the printer is 
greater than that of the 
current text display (cither 
40-column or SO-column), 
then echoing may cause 
problem with the print-out. 

Turn off screen-echoing and 
set the printer line-width to 



"nnn" 



where "nnn*' 



IS 



decimal number from to 
255. For example, CTRL-I 
SON sets the line- width to 
SO column, CTRL-I ON sets 
**no'* line -width, 

CTRL-I L: Automatically print a 

linefeed character after 
each oarriage-return. 

CTRL-I ICt Do not print a linefeed 

character after each 

carriage-return automatical- 
Iv. 
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CTRL-l Z: "ZAP" mode: D^n^ check 

for any more commands* 

CTRL-I c: Insert carriage returns 

whenever the lint width (sat 
by CTRL4 innN) is 
exceeded. 



ti.I.2.2 Serial priitter eomin^nds 

When the serial printer is activated, the 
computer will recognize the following serial 
printer commandSn 

CTRL-1 Vl Change the printer 

command '*lcad-in'* character 
from CTRL-! to the control- 
character V. 

CTRL-I I: Echo the text being printed 

back to the screen. If the 
line-width of the printer is 
greater than that of the 
current text di&jilay (cither 
40-column or SO-column}, 
then echoing nay cause 
problem with the print-out. 



CTRL-I nnnN: 



Turn off screen-echoing and 
set the printer liic-width to 
"nnn\ where "inn" is a 
decimal number from to 
255. For cxampJc, CTRL-1 
SON sets the lice-width to 
SO column. CTRI-1 ON sets 
"no" line-width. 
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CTRL-i L: Auioinatically prim a 

linefeed character after 
each carriage return, 

CTRL-l K: Do noi print a linefeed 

). fc I chariactcr after each 

I carriage return automatical- 

ly. 

CTRL-I Z: "ZAP" mode: Dpn't cheek 

for any more commands. 

CTRL-1 C: Insert carriage returns 

whenever the line width (set 
by CTRL-1 nnnN) is exceed. 
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CTRL'I nnB: Set the baud rate: according 



to the number "'tin'* as in 
Table 6-2: 



nn 



Baud Rate 



I 


SO 


2 


75 


3 


no 


4 


135 


5 


150 


$ 


300 


7 


600 


S 


1200 


9 


isoo 


10 


2400 


U 


3600 


12 


4800 


13 


7200 


14 


9600 


15 


19200 



Table 6-2 Serial printer 
baud irate 
settings 
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CTRL-1 nD: 



CTRH n¥: 



Set the serial data format 
according to ttic number "a" 
as Jti tabic 6-3: 

ti Data Fofmat 



6.L2.3 






S data bits, 1 stop bit 


I 


7 data bits, 1 stop bit 


2 


6 data bits, 1 stop bit 


3 


5 data bits, 1 stop bit 


4 


e data bits, 2 stop bits 


5 


7 data bits, 2 stop bits 


6 


6 data bits, 2 stop bits 


7 


5 data bits, 2 stop bits 


Tabk 6-3 Serial primer 




data formats 



Set the parity according to 
the number "n'' as follows: 

ti Parity 






none 




1 


odd 




3 


even 




5 


mark 




7 


space 




Table 6-4 


Serial printer 






data parity 






settings 



PRINTING GRAPHICS WITH THE 
COMPUTER 

Many programs such as Printshop, 
Newsroom, Dazzle Draw, Mouse Paint, and 
Printographcr allow you to print graphics on 
various printers. You can use them with your 
computer. They only thing you need to know 
is how to set up the software so it knows 
how to talk to the computer*s parallel and 
serial printer ports, to make this easier, here 
is printer setup information for several 
popular graphics printing programs. If one 
you use isn*t on this list, you will need to 
experiment with various options until you 
find one that works* 

If you have a parallel printer: 

Schct the Apple Parallel Card or the Epson 
APL Card {except when using some parallel 
printers, e.g. Star printer, with Printshop, in 
which case you should select tne Super Serial 
Card interface instead) 

If you have a serial printer: 

Printshop: Select the Super Serial 

interface card 

Printographer: Select Super Serial or 

lie interface card 



I 



I. 



I-Sg 
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Newsroom; 



Mkiiiaep^iDt: 



Select the "Firmware LO 
p 10 toco r and seLect the 
■ZAP" mode using the 
computer Port con- 
figuration program 
(CTRLvP-RESET) 
MQiise Paint will only 
recognize an image- 
writer printer, which 
must be set to do a linc- 
Tced after carriage 
rctfun (This must be 
done on the printer - 
Port configuration 
program). 



When the serial port is activated, the 
computer will recognize several 

communication commands. A communication 
command is mndc up of a "lead-in" character 
("CTRL-A") and ai command character. The 
following is a list of all the serial 
communication commands available: 

CTRL-A "c": Change the communication 
command "lead-in" character 
from "CTRL- A" to the 
control-character "e". 

CTRL-A I: Echo the characters sent to 

the serial port back to the 
screen. 



6A3 Porl 1 - Serial frommuDicatioD 

On the back panel of your computer, you 
can find a connector similar to the serial 
printer connector for connecting serial 
communication devices s\fch as modems. To 
activate the serial port in BASIC command 
level, type the following statement: 

]PR#2<CR> 

The subsequent characters you type will then 
be sent m the communication device which 
is connected to the serial interface connector^ 



CTKL-A L; Automatically print a 

linefeed character after 
each carriage-rcturnH 

CTRL-A K: Do not print a linefeed 

character after each 

carriage-return automatical- 

CTRL-A Z: "ZAP" mode: Do not check 

for any marc commands. 



IfiO 
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CTRL'A TvnB: 



Set the band rate according 
to the number ■nn" as in 
Table 6-5: 



CTRL-A nD: Set the data format 
according to the number "n" 
as in Table 6-6: 



nn 



Baud Rate 



i 


50 


2 


75 


3 


110 


4 


135 


5 


150 


d 


300 


7 


600 


8 


1200 


9 


laoo 


10 


2400 


U 


3600 


(2 


4800 


13 


7200 


14 


9600 


15 


19200 



Table 6-5 Serial port baud 
rate settings 



n 


Data Format 





8 data bits, 1 stop bit 


1 


7 data bits, 1 stop bit 


2 


6 data bits, 1 stop bit 


3 


5 data bits, I stop bit 


4 


8 data bits, 2 stop bits 


5 


7 data bits, 2 stop bits 


6 


6 data bits. 2 stop bits 


7 


5 data bits. 2 stop bits 



Table 6-6 



Serial 

communication 
data formats. 
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CTRL-1 nP: 



Scl the parity according to 
the number "n" as in tabic 
6-7: 

n Paritv 






no 




I 


odd 




3 


even 




5 


mark 




7 


space 




Tabic 6-7 


Serial 






communication 






dnta parity 






settings 



CTRL-H : Moves the cutso>f left one 

Character position. 

Functionally eqiuivalent to 
the ^-" key. 

CTRI-J : Moves the cursor down one 

line. Functionally equi- 
valent to the ' I" key. 

CTRL-M: Moves the cursor to the 

leftmost positic&n of the 
following line. Functionally 
equivalent to the 

^RETURN" and TNTER^ 
keys. 

Notice that the above commands used are 
also valid in 40-column mode. 



6J.4 Pore 3 - SO-column display 

The LASER I2E/128EX normalW displays 
text in 40-column format. To switch to BO- 
column mode, type the following BASIC 
statement: 

1PR#3<CR> 

When the computer is in SO-column text 
mode (indicated by a non-flashing solid 
cursor), the following control-characters arc 
recognized as special commands: * 



CTRL-G 



"Beeps" the speaker* 



The follow^ing ^control-character"' commands 
will only be recognized if the 30-column 
firmware is activated: 



CTRL-E : 



CTRL-F 



If Apple® Pascal is being 
used, it enables the visible 
cursor, djsplayinjg it as each 
character is being printed 
on the screen. This is the 
usual setting for Pascal. 

If Apple® Pascal is being 
used, it disables^ the visible 
cursor. Tex: display is faster 
if the visible cursor is 
disabled. 
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CTRL-K : Cleors the display from the 

current cursor position to 
the bottom of the screen. 

CTRL-L : Clears the screen and moves 

the cursor to the upper-lert- 
hand corner of the serccri. 

CTRL-N : Displays subsequent text in 

'Vnormal" format^ i.e. white 
characters on a black 

background. 

CTRL-0 : Displays subsequent test in 

"inverse" format. I.e. black 
characters on a white 
background. 

CTRL'Q : Switches back to 40-coIumn 

display while keeping SO- 
eolumn features. Notice that 
the cursor will still be a 
non-flashing white block as 
in BO-column mode instead 
of the ordinary flashing 
ehcckcr-board pattern. 



CTRL-R : 


Returns to ao-column 




display. 


CTRL-U: 


Sw: *Hcs back to 40-column 



display and disables 80- 
column features. A flashing 
checker-board cursor will be 
displayed instead oi^ the 
non-flashing solid cursor in 
RO-column text mode* 
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CTRL-W : Scrolls the screen up one 

line without moving the 
cursor. 

CTRL-X : Do not display special 

graphics characters. 

CTRL-Y : Moves the cursor to the 

upper-left-hand corner of 
\ the display without clearing 
/ the screen. 

CTRL-Z : Clears the entire line the 

cursor position on. 



CTRL4 



Displays special graphics 
characters if inverse text 
mode is also selected* 



CTRL-\ : 



CTRL-] : 



Moves the cursor 
position to the right. 



one 



Clears from the current 
cursor position to the end of 
the line. 



i 



CTRL- 



Movcs the cursor up one 
line. 
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Besides the above control-character 
commands, some ■ESCapc-code" cQmmands 
are also recognized by the computer in SO- 
column text mode. They arc two-character 
commands made up of a "kad-in'' character 
("ESC") and a command character. The 
available "ESCape-code" commands are listed 
below: 



ESC@: 



Clears the screen atid places 
the cursor at the uppcr-lcrt- 
hand corner of the screen. 



ESC E : 



Clears the display Trom the 
current cursor position to 
the end of the line. 



ESC F : 



CJcars the dispby from the 
current cursor position to 
the bottom of the screen. 



ESC 4 ; 



Switches to 40-column 
display while keeping 80- 
column features. 



ESC 8 



Returns 
display. 



to 



SO-column 



ESC CTRL-Q 



Switches back to 40-column 
display and disables 80- 
column features. 



ESC CTRL-D 



Disables recognition of 
control-character commands 
which apply to 80-column 
mode only. 
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ESC CTRL*E: Etiablcs recognition of extra 
iO-column contr&l-character 
commands. 



After pressing the ^^ESC key, the following 
""ESCape-code*" commands can be entered 
repeatedly by pressing the coraimand key 
lione: 

\ 



ESC 1 : 



Moves the cursor up one 
line. 



ESC J 



Moves the cursor left one 
character position. 



ESC K : 



Move^ the cursor right one 
character position. 



ESC M 



Moves the cursor down one 
line. 



6 A. 5 



Port 4 - Mouse 



A mouse can be connected to the 9'pin game 
connector located on the back panel of the 
computer. Usunlly, the application programs 
which make use of the mouse as an input 
device will manipulate it automatically so 
that you don't have to worry about it. 
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However if you arc interested in writing 
programs for the mouse yourself, you can 
refer to tbc Techuicnl Refereficc Manual for a 
detailed description of the operation of the 
mouse. 



6.1.6 Port 5 - E^pAnsion meinciry 

The computer conies with I28K system RAM, 
This is more than sufficient for most 
applications. However, if it still cannot 
satisfy yoyr needs, you can easily expand the 
RAM size up to iM-byies! 

lM-bytes=1024 K-bytes 
-1,048,576 bytes 



This expansion memory is treated as one of 
the I/O devices of the computer which is 
connected to port 5. 

To install additional RAM in the computer, 
please refer to APPENDIX B. 

Unlike the system RAM, the expansion RAM 
is not directly addressable and hence cannot 
be used as program memory, i.e. a program 
cannot run on it Instead, it is primarily 
designed for temporary data storage. A 
typical application of the expiinsion RAM is 
to use il as a "RAM disk'\ i.e. emulating a 
very high-speed floppy disk system for 
temporary storage of application programs or 
data files. 



Before you begin to work with the programs 
and data files stored on a fioppy disk, you 
may load the files, or even the contents of 
the entire diskette (if the size of the 
expansion memory is large enough), into the 
expansion RAM and work with this "RAM 
disk'* instead of the actual diskette. Since no 
. mechanical movement is involved in the 
, operation of the "RAM disk\ the 
inrormation can be accessed much faster 
than a real floppy diak system. 

After you have finished with your work, 
you can then store the contents of the "RAM 
disk**, which may be modified, back to the 
actual floppy disk. Notice that since the 
floppy disk is only accessed twice in the 
entire process, damage to the diskette due to 
mechanical movement is greatly reduced. 

The expansion RAM is recognized by some 
operating systems (e.g. Pascal version 1,3 or 
later versions and ProDOS®) and will be 
formatted as a storage device automatically. 
However if you want to use the expansion 
RAM directly, you can refer to the 
Tech meal Referciice Mnmtal for a detailed 
description of the operation of the expansion 
RAM, 



6.1.7 Port 6 - SJS" disk drlv« 

The computer has a built-in 5.25" disk drive 
and an external drive connector located on 
the back panel for connecting an external 
drive. 
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The buiJt-iQ dlisk driv/e is assigned as drive 1 
of port 6. Amy 5.25" drive connected to the 
external drive? eonnecttor is assigned as port 6 
drive 2, and ainy SJ** drives plugged into th<s 
externa! driv<3c conncc^lor are assigned as pori 
7 drives 1 amd 2. T(0 activate, the built-iit 
disk drive, type the following Btisic 
statement. 



]PR#6<CR; 



You will them hear srome clattering noises as. 
the internal cdisk drlive pulls back the disk 
arm lo the outermojst track. If an auto- 
startup progr[am disk^ctte is Inserted in the 
drive and xhcz drive tdoor is closed, then the 
program wiijl be loaded and run 
automatieally,. If ysxiu have a 3.5" drive 
connected to the ex;tcrnal drive connector 
and the drive; containis an "auto-startup' disk, 
the "booting" proccsss wiJl start from this 
drive. Othcr^wise, lhc3 "booting" process will 
normally ssarrt from the built-in disk drivc> 
Refer to the JWhnicml Reference i^Ianiuit for 
a more detaillcd dc^crription of the drive port 
and its opcraition, Thic external drive will be 
handled by tlhc appIi<cation progrj^m that you 
are using. 
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6,1.7.1 ADJUSTING DRIVE SPEED 



ElVE srELD ADJlisr > 



Bi 



II 



u 
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The Drive Speed Adjust, also on the bottom 
of the unit, allows you to adjust the speed of 
the interna! di^k drive with a small screw- 
driver. This is included so that certain drive 
speed critical application programs can be 
run successfully. You may also need to 
adjust the drive when the computer is 
operating at cKtreme tcniperaturc. Some 
software packages include utility to help you 
to check drive speed. E.g. Locksmithor Filer etc. 

Warning: In general, you need not adjust 

the drive speed. 
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6.KS Port 7 -3.5* disk drUe 

The 3.5" disk drive at the cxtcrnai drive 
connector can be accessed at port 7 of the 
computer. To turn on drive I of port 7, type 
the following BASIC statement: 

]PR#7<CR> 

The program stored on the diskette inserted 
in the drive will be loaded and run 
automat ically as described before. 



6.1 £k pa mi on connector 

On the left side of the LASER 12E/12BEX is 
a 50-pin connector for plugging in a 
separateLy ptJrchased expansion box which 
can support two peripheral cards. 

Besides providing mechanical protection to 
the interface cards, the expansion box, with 
lis own power sypplyi also helps to relieve 
the loading on the power supply of the 
computer. 

One of the two 50-pin connectors in the 
optional expansion box is for installing 
external I/O devices in port 7 of the 
computer. 



I 



The MNTT/EXT PORT 7" switch inside the 
ROM doo>r selects either the built-in 3.5" disk 
drive imterface or the peripheral card 
plugged iinto the expansion box as the f/O 
devtoc at: port 7. 

When thie switch is thrown to the "INT 
PORT 7"* position, the built-in 15** drive 
interface is selected. Otherwise, the 
peripheral! I card plugged into the expansion 
box is sellected. 

The othcsr connector emulates slot 5 of an 
Apple** llle computer. The "INT/EXT PORT 
5** switc;h located by the side of the 
"INT/EX;T PORT 7^ switch selects either the 
built-in eipansion RAM interface or the 
external interface card plugged into this 
connectoir as the I/O device at port 5 of the 
computen-. 

For raorre information on installation of 
external interface cards, refer to the user's 
manual tthat comes with the expansion box. 

CAUTION: Turn all power off prior to 
connecting or disconnecting 
peripherals. 
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INTRODUCTION 



1. INTRODUCTION 



The computer's BASIC is ^ full implementation of the 
most popular microeomputer programming language. 
BASIC is run through a program called an Interpreter, 

This allows you to enter BASIC commands and have 
them executed immediately. 



1.1 



TO START BASIC 



Turn on your computer. The logo and the 
BASIC prompt sign "f will appear on your 
display monitor. Immediately beside the 
prompt sign there will be a flashing cursor. 

For the preparations before power up, please 
refer to the User's Manual 

The machine is now ready for you to cater 
BASIC commands, or BASIC program. 



la 



THIS MANUAL 



The manual is djvide:d into four sections: 

• Some background information on BASIC 
programming - this chapter describes how 
the computer handles its implementation 
of BASIC, as well as giving you general 
information on the strengths and 
limitations of the language. 

• Computer's BASIC Statements - this 
Chapter presents all the statements and 
commands used in BAS[C. It is arranged 
in alphabetical order. 
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• Computer's BASIC Functions - this 
presents all of the computer's built-in 
BASIC functions, and it is also arranged 
alphabetically. 

• Appendices - these contain the ASCII and 
keyboard character codes, error messages, 
and a list of reserved words* 



This BASIC manual completely describes the 
language as it is implemented on the 
computer. 

However, it is not intended as a guide to 
learning the language, although if you 
followed through the descriptions of the 
commands and functions a number of times 
you would get a fair grasp of it. 

If you are completely new to BASIC, there 
are a large number of books available to 
help you learn it. Among them are^ 

BASIC /ram ihe ground up, by David E. 
Simon, Hayden, 1978, 

BdSfC. by Robert L. Albrecht, Leroy Finkcl, 
and Jerry Brown, John Wiley & Sons, 1973. 
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VARIABLES 



Variables arc the names you assign to values 
that change in your BASIC program. 

The values can be given directly - initialised 
* as in this example: 

A - 63.999 
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, or they can take up new values as a result 
of the program's execution. For instance, in 
the nc3ct example, the value of [ varies From 
1 to 10. 

] 10 FOR I = I TO JO 
] 20 PRINT I 
1 30 NEXT 

When a BASIC program starts runninE, all 
variables that have no explicitly assigned 
values (as in the first example) are assumed 
to be zero. 



lA VARIABLE NAMES 

BASIC variable names must start with an 
alphabetic letter. They can be up to 40 
characters long, and can represent eithCT 
numbers or strings. 

Strings are groups of letters and symbols. 

The variable names cannot be reserved 
words - for a list of reserved words see the 
Appendices - nor can they have reserved 
words embedded in them- For instance 
ADIMMY con la ins the reserved word DIM, 
and is not an allowable variable; and 
DIMMY starts with the reserved word, and is 
not permissible. 



Reserved words include 
commands. statements, 
operator names. 



all the BASIC 
functions, and 



I IT- 
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l.S 



Integer variables are denoted by a 
percentage sign "%" immediately following 
the variable names. This type of variable can 
only cantain integer values, for example: 

1% = 1234 

String variables must always end with a 
dollar sign T'. This declares to the BASIC 
interpreter that it is dealing with string 
variables, and it will allocate extra memory 
to handle it. For example: 



SENTENCES 
VARIABLEr 



"MY FIRST STRING 



SENTENCES is a valid string variable, but 
SENTENCE - without the $ sign at the end - 
is not. 



ARRAY VARIABLES 

An array is a matrix or table of values that 
is referenced by the same variable name, The 
specific values are accessed by subscripts 
which are used in conjunction with the 
array's name. 

The number of subscripts for an array is the 
same a^ the number of dimensions for it, and 
are defined in the DIM statement. For 
instance: 

DIM ARRAY (10, 10, 10) sets up a three- 
dimensional array where the subscript for 
each dimension ranges from to 10. Thus it 
is equivalent to a table containing ]] x 11 x 
II or 1331 entries. 



IM 
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DIM BARRAY (9) sets up a one-dimensional 
array with a single subscript "which can 
range fram to 9. Thus it is equivalent to a 
table of LO entries. 



EXPRESSIONS AND OPERATORS 

An expression can be a constant* or a 
numeric variable, or a string, or a 
combination of variables, constants, and 
operators which work together to produce a 
single value. 

There are four types of operators: 

■ arithmetical 

• logical 

• relational 

• functional 



ARITHMETICAL OPERATORS 

These arc the common mathematical 
operators, and they are always executed in a 
set order of preference. They are listed 
below in this order: 



Operator Operation 



Example 






Exponentiation A ^ B 

Negation -A 

Multiplication, division A * B 

Addition, subtraction A - B 



This order of operations can be changed by 
using parentheses, as the expressions within 
parentheses are evaluated first. 

Within parentheses, the above order is kept 
Following are some examples of how this is 
done: 



L£.2 
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Algebraic 
expression 



BASIC 
expression 



Result 



2 + 10 -^ 2 
(2 + 10) -!- 2 



2 + 10/2 
(2 -h lO)/2 



7 
6 



Operators of the same preference are 
executed form left to right 



LOGICAL OPERATORS 

These operators work on values according to 
their logical states to produce a result which 
h either one "1" or zero "0" - "true" or "false". 
A non-zero value corresponds to a "true" 
state, while a zaro value corresponds to a 
'^false'* state. The outcome of a logical 
operation is as shown in the table following. 
The operators are listed in order of 
precedence. 
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NOT 










A 




NOT A 




1 














1 


AND 










A 


B 


A AND B 




1 


1 


i 




1 













I 










D 





OR 










A 


B 


A OR B 




1 


1 


J 




1 





1 







1 


1 
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The equal sign "=" h also used to a^siga a 
value to a variable (see LET statement in 
Chapter 3 of this manuaU) 

If arithmetical, rclotional, and Logical 
operators arc contbin^d in one expression, 
the order of precedence of evaluation is: 
arithmetie, then relational, then [Dgical. 



1.6J RELATIONAL OPERATORS 

These operators share some similarities with 
the logical operators, in that their result can 
only be a zero or a one ("false" or "true"). 

Like the logical operators^ these relational 
operators can be \jsed to make decisions 
regarding program branching. 



Operator 


Relation 










Example 


= 


Equality 










A = B 


< > 


Inequality 










A <> B 


< 


Less thau 










A < B 


> 


Greater than 










A > B 


< ^ 


Less than or 


equal 


to 




A < = B 


> = 


Greater than 


or 


equal 


to 


A > ^ B 
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FUNCTIONAL OPERATORS 

BASIC has a number of built-in or ^'intrinsic" 
functions which may be used in either direct 
or indirect mode. These arc described in 
Chapter 4. 

Examples are TAN{A\ which calculates the 
tangent of an angle A, and LEFT$(X$, 3), 
which returns the three leftmost characters 
of a string X$- 

You can define your own functions using 
the DEF FN command, (see DEF FN 
command in Chapter 3) 



STRING OPERATIONS 

Two strings can be compared using the 
rehtional operators. They work by 
comparing the numeric ASCII values of each 
corresponding character of each string. 

The conditions for equality or inequality 
depend on whether the ASCII codes are 
higher or lower. 
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Example: 



] 10 IF "LASER" > "RESAL" GOTO 30 

] 20 PRINT "LASER" 

1 30 END 

RUN 

LASER 



Two strings can be combined 
- using the plus ''+" operator. 

Examples 



gqnc^tcnatcd 
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] 50 X$ = "COMPUTER 

1 60 Y5 = "OK" 

1 70 PRINT X$ + Y$ 

RUN 

COMPUTER OK 
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2 SOME BACKGROUND IN BASIC 
PROGRAMMING 



When BASIC is started, it displays the prompt T- This 
means that it is ready to accept commands from the 
keyboard. 

At this command level, it can be used in either of two 

modes: 

Direct - which is when you enter a command and have 

it executed immediately. 

Indirect - which is when command lines are started 

with litie numbers, and a program is built up for later 

execution. 
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LINE FORMAT 

III the direct mode, the BASIC commands 
and functions are entered as they are. 

In the indirect mode, program line^ like the 
one following arc entered: 

nnnnn BASIC staiemem f: BAS/C slalemenl . . 
, ) Where nnnnn is the line number. 

The parentheses indicate options. The length 
of your line is limited to 239 characters, and 
a line input is terminated when you hit the 
RETURN key. 

Hitting RETURN adds a non-printing 
carriage return character at the end of a 
line. The BASIC interpreter takes this 
carriage return as indicating the end of a 
program line. 



S 



The line numbers must be h the range of 
to 63999; They relate lo the >rder in which a 
BASIC program is stored inncmory, and the 
interpreter always executes program in the 
sequence of the line nunners {unless the 
program branches otherwise. 



2.2 CONSTANTS 

\^ As their name implies, thes arc values that 
do not change. In BASIC iby can be either 
numeric or string valusH Some string 
constants are: 

"564,000" 

"May the Force be with you' 

There arc two types of num<ric eonstant. 

L Integer constants 

Whole numbers in the rnge from -32767 
to +32767. 

2. Floating point constants 

Positive or negative mmbers that arc 
represented in exponenial form. These 
are made up of three parts: the fixed 
point part, in decimal frm; the E which 
signifies cxponenliaton and the 
exponent, which must b an integer. The 
range of values for floating point 
constants is from lE-38:o 8.5 E + 37, 

Example; 

256.1024E-7 = .00002561'24 
4096E7= 40960000000 
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USING A 
COMPUTER 



PRINTER WITH THE 



3. 



The compute]' has two built-in printer 
interfaces : a serial printer interface and a 
parallel printer interface. To select either of 
them, put the PARALLEL/SERIAL switch in 
the proper position. 



SERIAL PRINTEB 

The serial interface h RS232 standard and 
may be connected w any printer with this 
interface standard. 

To activate the serial printer, follow these 
steps: 

1. Connect the interface cable between the 
computer and the serial printer, 

2. Set up your printer according to the 
following requirements: 

i. Baud-rate: this is the rate of data 
transfer between your computer and 
printer so they must match each 
other. Set the desired baud-rate for 
your printer first and remember the 
number. You will have to set up 
your computer later using this 
number^ 

ii. No of Bits : a 

ill. Parity : No 

iv. Stop Bits : 1 



\ 



4, 



5. 



Set up your computer by pressing 
TTRL\ -RESET'' and T"^ all at the same 

time. 

Following is a table of all the options of 
the serial printer configuration you will 
sec on screen: 





Bil 


tllU4l 


fn^ 


UhM 


LF 


WdEh 


CK 


lUp 




6 


i 


! 


l: 


J 


4 


1 


t 


1 


&f\ 


JIQ 


NOME 


NO 


NO 


NONE 


NO 


NO 




&/1 


JM 


EVtrif 


YHS 


VEi 


4Q 


VES 


YES 




T/l 


llflO 


opt* 
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T/a 


I4D0 


M^hK 






U 








$n 


a[Kf 


SPACE 






ni 








tn 


HH] 


















tSUJfi 















Initialise the serial printer by typing on 

the keyboard. 

PR # 1 if you are in BASIC 

1 CTRL-P if you arc in Monitor 

(1 CTRL-P means you type a T, then, 
while holding down the "CTRL' key, 
press "P") 

From now on, any character displayed 
on the screen will be echoed to the 
printer. 

To stop printing, type 

PR # if you are in BASIC 

CTRL-P if you are in Monitor 
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2.S PARALLEL PRINTER 

The parallel printer interface is Centronics 
standard. 

To activated the parallel printer, follow 
these steps: 

1h Connect the interface cable between the 
computer and the parallel printer 

2. Set lip your printer following the 
printer's manual. Usually you will place 
It in the ON*LINE mode. 

3. fnkiatise the parallel printer by typing 
PR # 1 if you are in BASIC 

1 CTRL-P if you are in Monitor 

4. From now on any character displayed on 
the screen will be echoed to the printer. 

5. To stop printing, type 

PR # if you arc in BASIC 
CTRL-P if you arc in Monitor 
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3 BASIC COMMANDS AND 
STATEMENTS 



All of the computer's BASIC commands and statements 
arc given in this chapter, with each laid out as rollows: 

Purpose: Tells what the command or statement is 



used for. 



I 



ForfflAt: 



Shows the correct layout for the command 
or statement. YotJ will be able to follow the 
layout if you keep the followitis rules in 
mind: 

1. Words giveo in capital letters must be 
input exactly a^ shown, 

2. Yqu must enter any item given in 
lower case italic IctterSp 

3. Items indicated in square brackets are 
optional [optional]. 

4. Items followed by three periods . . . 
mean that the parUcuIar item may be 
repeated as often as you like. 

5* Quotation marks, commas, full-stops, 
hyphens, semicolons, and equal signs 
must be used as indicated. 



Comments: Describes the circumstances in which the 
command is used. 

Example: Gives sample programs or program sections 
in which the command or statement is used. 



AMPEBSAl^D COMMAND(&) 



Purpose: To jump into a machine 
language command starting at 
hex location S3F5. 

Format: & 

Cominenls: A machine language subroutine 
must be placed at S3F5 before 
using this command, otherwise 
an unexpected result may occur, 
which may even destroy your 
program. 

Example: ] CALL-151 

• 3F5 : AC 00 C> 

• CTRL-C 

1 

You enter the system monitor 
program and place a JUMP 
machine instruction at location 
$3F5. Executing the 

AMPERSAND COMMAND will 
direct control to address $C300 
where the 80 column display 
firmware is located. 
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CALL 



3.3 



CHR$ 
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Purpctse: To use an assembly bnguage 
r subrouiin^. 

Format: CALL expression 

Commeiits: This statement tTansfcrs 

program flow to an assembly 
language subroutine. 

expression is iKe entry address 
of the machini! language routine 
and it must be in decimal. 

Example: ) 300 ASSEM - 64600 
] 310 CALL ASSEM 
) RUN 

This CALL returns control to 
the ROM-based monitor 

program, which then clears the 
screen, and displays the prompt 
in the HOME position. 



Purpose: Converts an ASCII code to its 
equivalent eharaeter. 

Format: CHRS (it) 

Comments: This operation returns the single 
character corresponding to the 
number w, which must be 
between and 255. 

The ASCII character codes arc 
listed in Appendix G. 

Example: The following example would 
print all the uppercase letters of 
the alphabet (ASCII codes 65 
through 90). 

1 10 FOR I - 65 TO 90 
] 20 PRINT CHRSd); 
] 30 NEXT I 
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CLEAR 



3S 



COLOR 



PmrpoM: To clear all variables, arrays 
and strings. 



Format- 



CLEAR 



Coiniiieats: ALL aumerjc variables will be 
cleared to ztto. 

All string variables will be 
cleared to ^^null-siring". 



Furpose: 



Fcrmur: 



ComntenU: 



Example' 



/ 



JO 



] 10 A 

STRING" 

] 20 PRINT A, B$ 

1 30 CLEAR 

] 40 PRINT A. BS 

] RUN 

10 GOOD STRING 





BS = "GOOD 



/ 



To set the color of sybsequently 
plotted Low resolulion graphics. 

COLOR = color code 

For low resolution graphics, we 
have two sets of coLors 
depending on the type of 
monitor you arc using. With a 
composite monitor, the coLors 
given by color codes are as 
follows: 



Code 



Color 






black 


I 


tnagcnia 


2 


dark blue 


3 


purple 


4 


dark green 


5 


Brcy] 


6 


medium blue 


7 


light blue 


8 


brown 


9 


orange 


10 


grey 2 


11 


pink 


12 


Lighi green 


13 


yellow 


L4 


aquamarine 


15 


white 



I 
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HOT^evcr, with a RGB monitor, 
the colors are slightly different. 
They arc given ^s follows: 
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Code 


Color 





black 


J 


magenta 


2 


dark tLue 


i 


purple 


4 


dark green 


5 


dark yellow 


6 


medium blue 


7 


grey 


8 


black 


9 


orange 


10 


dark blue 


11 


pink 


12 


light green 


IS 


yellow 


14 


aquamarme 


15 


white 



CONT 



Purpose: 



Form At: 



Comments: 



/ 



ExAinple: 



Ta restart a program agatn after 
it has been halted 

CONT 

The program resumes at the 
next instruction after the break 
oceurred. 

CONT is of tea used in 
debugging a program. in 
conjunction with STOP. Once 
the program has been halted, 
you can examine and change 
variables in the program, and 
then use CONT to resume it. 
CONT may not work if you 
modify the program while it h 
halted. 

See CONT used in the example 
for the STOP statement. 



Example: f 10 GR 

J 20 FOR 1 - TO 15 
] 30 COLOR ~ I 
I 40 VLIN 0. 39 AT I 
I 50 NEXT 

Running this program, the 16 
colors will be displayed in 
vertical bars. 
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DATA 



Furpose: To store constant numbers and 
string values in your porgram so 
they can be used in conjunct Jon 
with the READ statement 



Form St: 



DATA constant (, consiant) . . . 



Comments: DATA statements are non- 
executable and may be placed 
anywhere in the program. 

No numerie or string expressions 
can be used in the DATA 
statement. The constant may be 
a number or a string. There is 
no need to enclose a string with 
quotation marks ("), but any 
spaces in between are ignored. 

The numeric constants may be 
^ in any format, i,c,, fixed point, 
floating point or integer. 

The variable type given in the 
R£AD statement must agree 
with the corresponding constant 
in the DATA statement* 



Example: 



See examples 
statement 



for the READ 
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HEF FN 



Purpose: To define and name a funetiom 
that is written by the user 

Format: DEF FN name (real mriable) = 
expression. 



I 



Commenti: The name is exactly the same as 
a variable name. A user*definecJ 
string ftinction i% not allowedl. 
The real variable is the variably 
that will be used when th^ 
function is evaluated. 

The expression can be as long ass 
a line (239 characters long). 

If you need lo program! 
functions that rcQUire more 
room than that, you should 
implement your function as sa 
subroutine. 



Example: ] 10 GEE - 9.S 

] 20 DEF FN DIS(T)- GEE * T 

^ 2/2 
] 30 INPUT "Time?'*;T 
] 40 PRINT "Distance i5";FN 

DIS(T) 

This would calculate the 
distance that a body has fallem 
after T seconds, using th« 
function DIS which is derived 
from the formula s=l/2gt^, 
where s i^ the distance, g th^ 
acceleration due to gravity, and 
t the lime that has elapsed since 
the object was dropped from m 
stationary position. 
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DEL 
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DIM 



Purpose: Removes progr^ini lines. 

Format: BEL line number L line number 2 

Coin meats: This deletes the lines from tiiw 
number J to line number 2, 
indusively. 

Estample: DEL 10, ItO 

This removes all the lines 
between 10 and 110, including 
lines 10 and 110. 



Purpose: TKis sets the max i mum 
subscripts for a variable and 
allocates enough storage to 
accomodntc them, 

Forniflt: DIM variabte (subscripts) I 

mriable (subscripish ... I 

Comments: When the BASIC ifilerpretcr 
encounters a DIM statement, it 
initialises all the elments of the 
array to zcto, if it is a numeric 
array. 

For a string array, all elements 
are initially null strings (i.e. 
empty strings). However the 
length of each element can be 
different as a result of program 
execution. 

If an array is used in a BASIC 
program without a 

corresponding DIM statement, 
the interpreter assumes the 
value of the subscript to be 10, 

The maximuo:^ number of 
dimensions and maximum 
number of elements in each 
dimension depend on the 
amount of free memory in the 
system. 



ii 
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Example: ] 10 D[M A(iO, ID) 

1 20 FOR ] = 1 TO 10 

1 30 FOR J = I TO 10 

HO IF I « J THEN A (1, J) = 1 

1 50 PRINT A (I, J) = 1 

] 60 NEXT J 

J 70 PRINT 

] 80 NEXT I 

] 90 END 

This will btJild up an array 
whose diagonal elements arc all 
ones, with the rest of the 
elements remaining z<:ro. 
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3.11.1 



DRAW 



Purpose: To draw geometric shapes 



Formftt: 
Com me It Is: 



DRAW shape (shape parameters,. 



Drawing shapes 

In the high resolution graphics moc3es, you 
can draw and move around free-form shapes. 

The general graphics commands of the 
computer HPLOT and PLOT, only give static 
shapes. With shapes you defined, you can 
animate your creations, either moving, 
rotating, or changing their sizes. 



3.11.2 Setting up the shapes 

The first step is to sketch on paper the shape 
you want, and then break this down into a 
scries of directed lines (ic. vectors). For 
instance, a rectangle could be broken down 
like this: 







Figure 1. Vectors for a rectangle 
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To create a triangle, your shape definitioii 
will look something like: 



^ITJ 


IND. 


KST 


LtES. 


COP^WENT 


vtrraa 


VECTOi 


VECTOH 


DATA 




ruNu^ED-i 










M 


toi 


IH 


ir 


H*»i up IHJ fJ|hl wkhi plb-l 


w 


m 


fH 


«: 


■*ki ap tad t^^.^kt *ith p\M 


M 


III 


IM 


h; 


■Jiki tLf mmt light wlEh pl■^ 


it 


IH 
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ic 


»«t« y p *tJ rIfLhi wllk |iL«l 


H 


iii 


m 


IK 


■*ii4 ifanu iud rh|hi[ filili ^Iul 


N 


tn 


im 


IK 


■Ak« lia^u i.ai t\^ht vihli plui 


H 


in 


iit 


IE 
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m 


111 


m 


J£ 


mtm dDVB ABA Kn ¥illh #4ul 


m 


III 


111 


jr 


Bifi-lErt ADi IkTI; lAllh pIr4 


f« 


111 
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IF 


KD^tarrtsBd liTl wllh tial 


H 


III 


III 


IF 


MOff IrfE 4i4 lifl ^llh plal 



• — »• * — ^* 



1 I 
t I 

r . J 

Figure I Vectors for a triangle 



3.11.3 The shape table 



In the previous pages, yau have learnt how 
to create a single shape definition as a whole 
shape table. 

But, in fact, a shape table can consist of 
more than one shape definition so thai more 
than one shape can be manipulated by using 
the DRAW, XDRAW, ROT and SCALE 
commands. 



r 
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Figure 3 shows the genral format of a shape 
table. You can see that the first few bytes of 
the shape table are used to :ell the computer 
how many shape definitions are within the 
shape table^ and when these shape 
definitions are, relative to the starting 
address of the shape table. The last byte of 
ypur shape definition must \t SECro to signify 
the end of the shape tabic. 



SUMn^ 



Tllif»l 



■vli SHI 


•ffl 19 JFl 


+1 


UlMJEd 


*J 


Lmmwi 1 DliiEi 


+4 


Upfdf 1 laljhfei 


*? 


lAwtr 1 tH||ii 




UlNT 3 S1|ll» 


4 

« 

4 


# - ♦ 

* * m 

» * * 


+ ]■ 


UwiP 1 Piilli 


*btl 


UFpcr 1 DI|J«i 



DElillbaa-l, H^IjiILh to ii 



Dtmili»>a, lilitltE lit £ 



btElBllJBDE 



HtUt 



S*P3 



B*DW 



FIrii i)t# 


■ ■ 


LiLl; l|l»4D 




rni Ijlv 1 


» 4 


Mil pri»-«ti 


■■ ■■ 

■ ■■ 

■ 1- 


rifid ■}!* 


■ * 


Litl lyEr«« 



ShM tNfkMlilpft-l 



shK CirfDiikiv-j 



H^m§ Qf rUhtaft-H 



Figure 3, Genera! Format if a Shape Table. 
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3A1A Before using DRAW, XDRAW, ROT adcI 

SCALE 

Before you can U5e any one of the following 
commands: DRAW, XDRAW, ROT and 
SCALE, make sure you have done tKe 
followiDgs" 

1 Entered the shape table 

2 Told the eomputer where the shape rablc 
is 

Item I has been discussed in the previous 
pages. Item 2 is a very simple task; just enter 
the starling address of the shape table into 
hex location SES (lower two digits) and SE9 
(upper two digits). 

For example, if your shape table resides 
from address SIOOO on, you can enter the 
eomputer*s monitor (CALL-tSI) and type the 
following: 

*E8:00 10 <RETURN> 

Type CTRL-C and RETURN to go back to 
BASIC Computer is now ready to interpret 
your shape command. 

As the vectors can only point to either the 
left or right or up or down, diagonal lines 
must be approximated by a number of them 
which, taken to&ether, give the impression of 
a diagonal line. This is shown belowi 



i 



J 



I 



Figure 4. Vectors for a diagonal line 
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3.11.5 Entering a shape mbl«r 

Once you have defined your shape^ and 
broken it down iito vectors, the next step is 
to convert the vector into binary codes so 
that your computer can accept them and 
reproduce the shape on the display later. 

Two types of vector are possible: 1. move 
and plot; and 2, nx>ve but do not plot. 

For each of these two basic types there are 
four directions: up, down, left, and right. In 
all there are eight sha]>e vectors, and they 
have the following three-bit binary codes: 



i 



000 


move LP 


001 


move riglt 


om 


move dovn 


oil 


move left 


100 


move up itid plot 


101 


move right and plot 


no 


move dovn and plot 


in 


move left and plot 



For instance, tic diagonal line can be 
represented as follows, starting from the left 



100 move up and plot 

101 move rigfct and plot 

100 move up and plot 

101 move riglt and plot 
101 move rigU and plot 
100 move up and plot 
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The shape table id the computer's ni&mory h 
made up of separate bytes, which means that 
only two complete vectors - of three bits 
each - and ait incomplete vector - of only 
two binary bits -can be stored in each byte 
as there are only S bits within a single byte. 

These incomplete vectors are movement 
without plotting, and they are the only ones 
possible in this part of the shape table byte. 
As this is the case, unless you can arrange 
your shape such that the non-plotting vectors 
are the very third vector in it, you should 
set these two bits to zero (Lc, unused). 



e.e. ] 10 DRAW I AT 140, 96 

draws shape 1 at screen co-ordinates 
(HO, 96) 

e.g. ] 10 SCALE ^ 2 
] 20 ROT = 32 
] 30 DRAW 2 AT 40, 40 
J 40 FOR D = I TO 2000 : NEXT D 
] 50 XDRAW 2 AT 40, 40 



This program draws shape 2 in reverse 
direction (i.e. rotated 180"" ) and in double 
size at (40, 40). Then wait for a while and 
clear the shape from the screen. 
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END 



Purpose: 



Format: 



Comments: 



Example: 



Finishes prograni exeeytion ancd 
rettirns you tQ command level. 

END 

This cqmmaLnd may be placecd 
anywhere in your program 
thoygh it may not be all thait 
userul as the first statement Olf 
your program. 

END is the most orderly way tm 
stop your BASIC program whem 
it has done wliat you require. 

This is beet use I unlike thi.e 
similar command STOP, it doecs 
not cause a BREAK mcsage lio 
be displayed. 

However, END is not cssentiaal 
at the end of a BASIC program - 
you will be returned tlo 
command level when it finishecs 
anyway, 

1 60 IF FIN < THEN GOTO mO 
] 70 END 
) EO • 



In this example, if FIN is leass 
than zero, then the prograim 
branches to line number SO. 
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If FIN is equal to or greater 
than zero, then the END 
command is executed, and the 
program terminates. 



3.13 



FLASH 



Purpose: 



Fnrmat: 



Commeiits: 



To cause all computer messages 
to alternate between character 
and background colour. 

FLASH 

FLASH causes the display to 

alternate between NORMAL 

display mode and INVERSE 
display mode. 
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FOR . . . NEXT 



Pdrpo^e: Loops around a group of 
instructions a specified number 
of times. 

Formal: FOR mriabie - w TO /w [STEP /] 

NEXT [variabk] 
Ivariabte] . . . 

Co Id me His: The yariabk - which is optianal 
wiih the NEXT - acts as a 
counter for the number of times 
the instructions within the loop 
surrounded by the FOR and 
NEXT are executed. 

;t is the initial value of the 
counter, m is the finai value af 
the counter, and i is the step or 
increnient. 

All the instructions in the loop 
are executed down to the NEXT 

Then the counter is incremented 
by /. {If you do not give a value 
for i, the BASIC interpreter 
assumes i is one.) 

Then a check to sec whether the 
value of the counter is greater 
than m follows. If it is not^ the 
loop i% gone through again. 

If it is greater than m, then the 

program continues with the 

instructions that follow the 
NEXT statement. 



Examples: 



BAflTC COMMANDS AND STATEMENTS 

The value of i can also be 
negative, in which case it is as 
though m and u are exchanged 
for their positive roles. 

In other words^ n is greater than 
nt, and the counter i$ reduced 
each time through the loop until 
n is less than m. 

FOR . . . NEXT loops can be 
written inside each other, or 
nested- In these cases, the 
variable names must be 
different, and each FOR must 
be matched with its 
corresponding NEXT, 

Alternatively, one NEXT can 
serve a number of FORs. when 
it is given as NEXT vanabkl, 
ivariabte 2, variabk3 etc. 

1 10 FOR N - 2 TO 1 00 STEP 2 
] 20 PRINT N/2 
] 30 NEXT 

This would print out the 
numbers from I to 50. 

] 100 FOR N - 100 TO 2 STEP - 

2 

J 110 PRINT N/2 

] 129 NEXT 

This would also print out the 
numbers between 1 and 50, but 
in reverse order to the first 
example. 
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1 200 FOR K = J TO 2 
1210 FOR L = 1 TO 5 
1 220 PRINT K * L; " ' 
] 230 NEXT U R 



This would 
numbers: 



print out the 



123 452468 10 
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GET 



PurposG: To read a chairactcr from tie 
keyboard without echoing it en 
the screen. No carriage return is 
necessary. 



Format: 



GET variable 



Comments: The variahk may be a string ftr 

an arithmetic variable. 

When the program expects in 
arithmetic variable and a noa- 
numeric key is pressed, tic 
"Syntax error" message wll 
result. 



Example: 



N 




] 10 GET AS 
1 20 CS - CS + AS 
] 30 PRINT C$ 
] 40 GOTO 10 
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COSUB . . . RETURN 



Purpose: To direct thi program fJow inti, 
and return Torn, a subroutine. 

Forintt: COSUB UneumMr 

• 

a 

RETURN 

Comments: A subroutinE may be called arv 
number of (mes from within a 
program, aii it is possible D 
CalJ anothe subroutine fron 
withJn a suroutine, which, h 
turn, ma! (^^11 another 
subroutine. Nesting rf 

si^b routines can be 25 Icves 
deep. The lienumber needed h 
the GOSUB statement is tie 
first line of he subroutine. 

The RETJRN statemeit 

terminates te execution of tte 
subroutine, and returns th: 
interpreter to the lire 
immedjatelyfollo^^ing the mot 
recent GOSIB statement. 

However, thre is no way thst 
the interpreer can distinguili 
between a subroutine ard 
ordinary prgram lines. So« o 
avoid cxccmng the subrouthe 
when it is not required, yoi 
should put GOTO, STOP, ir 
END in theine before it starti 
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EExample: ] 10 INPUT A 
] 20 COSUB 50 
j 30 PRINT A 
] 40 END 

] 50 IF A < 100 THEN 80 
] 60 A - A + 50 
] 70 RETURN 
] 80 A = A + 200 
] 90 RETURN 
] RUN 
7 40 
240 

] RUN 
7 170 
220 
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GOTO 



Purpose: 



Farniat: 



Comments: 



To direct the program flow to 
another part of the BASIC 
program. 

GOTO tinenumber 

GOTO takes your BASIC 
program out of Us normal 
sequence - one line follqwing 
the other - and continues 
execution at a point either many 
[jnei ahead, or many lines 
behind the line containing the 
GOTO. 

If the line the GOTO refers to 
is 8 REMark or DATA line - 
which h not executable, then 
the instruction executed is the 
next executable line after 
linemimber, 

GOTO can be very handy in 
debugging programs. You can 
use it in direct mode to enter a 
program at a certain point, 
rather than having the program 
run through from its beginning. 



T 



Example; 
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] 10 INPUT AS 

] 20 BS = BS + AS 

] 30 PRINT BS 

1 ^0 GOTO 10 

] RUN 

? T 

T 

7 H 

TH 

? I 

THl 

?S 

THIS 

? 



ii'-ie 
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en ir . 



Purpase^ Tq set up the low resolution 
gmphks modes. 

ForntAt: GR 

ComineDls: GR sets tip the mixed text and 
low resolution graphics made. 
Tlis mode has ^ resolution of 40 
pkch by 40 pixels and four 
liics of text at the bottom of 
the screen. 

Tie eomm^iad will clear the 
so'een, displays the primary low 
resolution graphics page. The 
cursor will be placed just under 
the graphics screen, i.e., the first 
liic from the bottam of the text 
scree ti. 
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HCOLOR 



Purpose: 



Forinat: 



Comtnents: 



EKam^ie^ 



To set color of subsequently 
plotted high resolution graphics. 

HCOLOR - color c&de 

For high resolution graphics, the 
colors given by color code are as 
follows: 



II 



Code 


Color 







black 




1 


green 




2 


magenta 




3 


white 




4 


black 




5 


red 




6 


blue 




7 


white 





] so HGR2 

] 20 FOR I = TO 379 
] 30 HCOLOR = 1/40 + I 
] 40 HPLOT 1. TO 1. 191 
] 30 NEXT I 

Run this program and you wilt 
see 7 colored vertical bars. 
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HCR HGR2 



Purpuse: To set up the high resolution 
graphics modcSn 

ForiDBt: HGR 

HGR2 

Comments: HGR sets up the computer's 
mixed text ^nd high rcsolutJoci 
graphics mode, which has a 
resolution 280 pixels by 160 
pixels and four lines of text at 
the bottom of the screen. 

The command will clear the 
screen, displays the primary 
high resolution graphcis page. 
The cursor will be placed just 
under the graphics screen, i.e. 
the first line from the bottom of 
the text screen, 

HGR2 has much the same 
effect, except that the resolution 
becomes 2 BO by 192. Text 
display is not available in this 
mode. HGR2 displays the 
secondary page. 
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HIMEM: 

Purpose: To set the highest memory 
location available to a BASIC 
program. 

Forntat: HIMEM : address 

Comments: This command is used to protect 
the area of memory above a 
program for data or machine 
language routines. 

The address must be in the 
range -65535 to 65535. 
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HLIN 



Purpose: 



Format: 



ConnnenCs: 



Example: 



I 



To draw a hoxizcntal line in low 
resolution graphics. 

HLIN xl, x2 AT y 

When executing this command, a, 
horizontal line with color 
defined most recctitly (by the 
COLOR cQinmand) will be 
drawn. The line starts at xl and 
ends at x2 posit jqncd at Y- 
coordi nates y. xl and x2 range 
from to J9. y is from to 47. 

] 10 GR 

J 20 COLOR = 9 

] SO HLIN 0, 39 AT 

An orange line will be drawn at 
the top of the display screen. 
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HOME 



Purpose: 



Format: 



Comments: 



To clear screen and position the 
cursor at the upper left corner 
of the tent display window, 

HOME 

Characters outside the display 
window will be cleared. The 
cursor returns to the home 
position. Display contents 
beyond the text display window 
remain unchaiiE*^d. 



Example: ] HOME 



All characters in the text 
display window will be cleared. 
The cursor returns to the home 
position. Display contents 
beyond the text display window 
remain unchanged. 



n"53 



I 



BASIC COMMANDS AKD STATEMENTS 



3.24 



HPLOT 
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HTAB 



Purpose: To draw either lines or dots in 
high resolution graphics. 

Format: HPLOT xL yl 

HPLOT TO x/. yJ 

HPLOT xr yl TO x2. y2 I TO 

x3, y3 . . .] 

CoiQiftcnts: The Ttrst form of this command 
causes a dot to be plotted at the 
position given by xL yl 
coordinates. 

The second Torm causes a line to 
be drawn from a previously 
specified plotted dot to the 
position giveo by the xt^ yl co- 
ordinates. 

The third form of HPLOT 
draws lines from point to point 
as given by the pairs of [x, y). x 
ranges from lo 279 in high 
resolution graphic modes and 
to 559 in double high resolution 
graphics mode, y ranges from 
to 191 for all graphic modes. 

Example: ] 10 HGR2 

] 20 HCOLOR - I 

] 30 HPLOT 0, TO 279, 

191 

This program will plot a green 
line from the top left-hand 
corner to the bottom right-hand 
corner of the screen. 
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Purpose: To move the cursor a given 
number of places to the right of 
the left margin. 

Format: HTAB {displacemeni) 

Comments; Displacement ranges from I to 
2S5. If displacemeni is greater 
than the display window width, 
then the cursor simply wraps 
around to the left-most of the 
same line. 

Example: ] 10 HOME 

] 20 HTAB (20) 

] ao PRINT "20 HORIZONTAL 

DISPLACEMENTS'* 
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J.26 IF . . . GOTO an4 IF . . . THEN . . , 



Purpose: To direct prograni flow 
depending on the result of an 
evaluation. 

Format: IF expression GOTO linenumher 
IF expression THEN statemeni 

Continents: If the expression is true, the 
linennmber following GOTO or 
the statement following THEN h 
executed, otherwise it is ignored 
and the program contitiucs with 
the next line. 

£xamp1«: ] NEW 

] 10 INPUT A. B 

] 20 IF A < B GOTO 50 

] 30 PRINT A; " IS 

LARGER THAN " ,B 
] 40 GOTO 10 
] 50 PRINT A; " IS 

SMALLER THAN " ;B 
] 60 GOTO 10 
J RUN 
? 32, 22 

32 IS LARGER THAN 21 
? 40. 90 
40 IS SMALLER THAN 90 

In statement 20, A is compared 
with B. U A IS smelter than B, 
statement 50 will be executed; 
otherwise program continues to 
statement 30. 
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1 NEW 

10 INPUT A 

20 IF A > B THEN 

B - A 

30 PRINT B; "IS THE 

LARGEST" 

40 GOTO 10 

RUN 

37 

37 IS THE LARGEST 
?40 
40 IS THE LARGEST 

The above program will print 
out the largest number so far 
entered. 
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IN# 



Purpose: 



rormat: 



Commciils: 



BASIC COMMAJ^DS AND STATEMENTS 



r 



To accept input form a selected 
input device. 

IN# device no. 

The number given in device no. 
mysi be between and 7. This 
number determines which device 
your computer will expect input 
from. 



I 



Example: ] IN # 



This command changes input 
from a peripheral device to tiie 
keyboard. 
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INPUT 



Purpose: 



Formal: 



Commeitts: 



Example: 



Allows you to enter values fram 
ihc keyboard while a program is- 
executmg. 

INPUT l"" prompt':] variable I I 
yatmble 2 . . ] 

When the BASIC interpreter 
comes across an INPUT 
statement it displays either the 
"^p torn pi string^ or it just 
displays a question mark if the 
''pronips .uring" has not been 
included in the statement. Only 
one prompt string is allowed 
and it must appear immediately 
after INPUT. 

] 10 INPUT rA = ^A 

] 20 INPUT B 

] 30 PRINT "A = ^A;'^a - ";B 

] RUN 
A = 10 
? 20 

A ^ 10 B = 20 



4 
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3.1? 



INVERSE 



Purpose: 



Fcirmalr 



To Tcvers<* the character and 
background color of all 
ch a r ac tc rs displayed. 

INVERSE 
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Comments: Only text displayed after the 
INVERSE command has been 
esecuted will be in inverse 
mode. 

Example: 1 10 INVERSE 

1 20 PRINT "INVERSE" 

1 30 NORMAL 

] i^O PRINT "NORMAL^ 

] RUN 



/ % 



INVERSE 



NORMAL 



LEFTS 



Purpose: 



Returns a apedfied number of 
characters from the fcfl-hand 
side of a character string. 



Format: LEFTS (siringS, n) 

Comments: The number n must be between 
1 and 255, and if it ii greater 
than the length of ^irugS, then 
the LEFTS function will return 
the entire string s£nng$ to the 
program, 

LEFTS works similar^ to the 
RIGHTS and MIDJ string 
functions. 

Exainple: ] 10 AS - '^Computer" 
] 20 BS « "is ok". 
] 30 PRINT LEFTS(BS, 1} 
] 40 PRINT LEFTS (AS.fi) 
] RUN 



Computer 

] 



h\ 
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3.31 



LET 



3.32 



LIST 



Purpose: To assign a value to a variable 

ForiTiHt: [LET] ^uriabte = expression 

CtjmmeiiU: LET is ait optional statement, 
and h becominE kss Trequently 
used. 

The equal sign **=" has exactly 
the same cf feci as LET. 

The expression can be either a 
constant or an arithmetic 
expression- 

If you attempt to assign a 
numeric valtje to a string 
variable, then the message 
^TYPE MISMATCH ERRORS 
will be displayed. 



Ei!£amiple; 



J 10 LET A = 10 
] 20 PRINT A 
] 30 LET B = 40 
] 40 LET B - A 
] 50 PRINT B 
1 RUN 
10 
10 



Purpose: To display on the screen the 
BASIC program that is currently 
in memory. 

Format: LIST [{inemimher I\ [] 

[Iwenumber 2] 
LIST [linennmber /J [-] 
[Ihteftumbet 2} 

Cammentts: If the linenumberfs) is (are) 
omitted, then LIST causes the 
entire program to be displayed. 



i:i 



If 



^tinenumber 



or 
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"^lifiennmberl," is used, then LIST 
will display the program from 
that line to the end of the 
program. 

If *{memimber I, liitemimber 2** ar 
^iinennmber I-iinemimber 2" is 
used, then LIST displays only 
those program lines in the range 
given toy them, inclosively. 

If ', Ihi^number 2" or "- 
I lite number 2* is used, then LIST 
shows the lines from the 
beginning up to and including 
linefiumber 2. 

In all cases when you use 
line number 1 or fine number 2, 
they must be less than 63.999. 

If you use just ^linenumber 7" by 
itself, then just that line - if it 
exists - will be displayed. 
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LOMEM: 
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3.34 



MID$ 



Purpose: To set the lowest memory 
location available to a BASIC 
program. 

Format: LOMEM : address 

CommeHts: This command is used to protect 
the area of memory below a 
program for data or machine 
language routines* 

The address must be in the 
range -65535 to 65535. 



Purpose: To return a specific number of 
characters from within a given 
string. 

Format: MID$ (XS. ilj]) 

Comments: Both / and j must be between 1 
and 255. MID$ returns / 
characters of string XS starting 
from the iih character. 

If j h not specified, then M1D$ 
ha& the same effect as the 
RIGHTS (n, i) function. 

Also, if i is greater than 
LEN(Jrj), then a null string is 
returned* 

Example: ] 10 X$ = ''Program in** 

] 20 YS = " Fortran Basic 

Cobor 

] 30 PRINT X$; MIDS 

(Y$, JJ,S) 

1 RUN 

J Program in Basic 



I 



I 
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NEW 



[f 
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NORMAL 



Purpose: Clears tKoc current program from 
mcinory ^nd clears all variables 
associated] with it. 



Format: 



NEW 



Comments: This ccommand is most 
commonl^y used to free mcirrciry 
before emtering a new program 
into the computer. 



Purpose: To return the video display 
from cither inverse or flashifig 
modes to the default mode. 

Format: NORMAL 

Comntentii: NORMAL sets the display with 
white characters on a dark 
background. 



BASIC rcMurns to command level 
after exc^cuting NEW. 



Eitsmple: ] NEW 
] 



1 
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NOTRACE 



Purpose: 



Format: 



CainnieDts: 



To stop program statcinciit 
numbers from being displayed 
as a program executes. 

NOTRACE 

This turns off TRACE. If 
TRACE is not on, NOTRACE 
has HQ effect. 
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ONERR GOTO 



Purpi:ise: To avoid halting the program 
when an error is encDuniercd. 

Format: ONERR GOTO iinenHmbet 

Comments: Using this statement facilitates 
eiror trapping, as it can direct 
the program to a routine {an 
error handling routine) dealing 
with error conditions that may 
arise in your program. 

The RESUME statement can be 
used to come out from the error 
trapping routine. 

The ONERR GOTO statement 
may be located anywhere within 
the program but it is a good 
practice to have it as early as 
possible, as this statement must 
be executed before the 
occurance of an error to avoid 
program interruption. 
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Example: ] 10 ON ERR GOTO 100 
] 20 GET A 
1 30 PRINT A 
] 40 GOTO 20 
] 100 PRINT "INTEGERS 

ONLY" 
] HO RESUME 
] RUN 



INTEGERS ONLY 



f 
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3.3^ ON . . . COSUB and ON . , , GOTO 



Pur|iQse: To direct the program flow 
depending on the value of an 
expression. 

Forma t: ON expression GOSUB 

line number I {, linenumber 2 . . .\ 
ON expression GOTO linenumber 
I I liitenumber 2 . . . ] 

Comments: The value of the expression must 
always be ^n integer less than or 
equal to 255. When it is 
evaluated, it directs program 
flow to the correspondine line 
number in the list following 
either the GOSUB or the GOTO 
statements. 

For instance, if the expression 
gomes to five, then the program 
will branch to the fifth line 
number, and if it comes to nine, 
it will go to the ninth line 
number. 



1 
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STS 1 



Example: 



to INPUT X 
20 ON X GQSUB 100, 
200, 300 
30 END 

100 PRINT "Start of 
subroutine for X-l" 
150 RETURN 
200 PRINT "Start of 
subroutine for X=2" 
250 RETURN 
300 PRINT "Start of 
subroutine for X-3" 
350 RETURN 
RUN 
? 2 

Start of subroutine Tor X=2 
] 
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3.40 



« 



PDL 



Purpose: 



For 01 at: 



To return tKe current value of 
the game adapter. 

PDL (it) 



CatnfueDt$: The value of n specifies which 
game paddle to be read and may 
be or 1, 

The value returned ranges from 

to 255 (decimal). 

Example: ] 10 PRINT PDL {0), PDL (1) 

1 20 GOTO 10 
] RUN 

165 206 
194 35 



i 
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PEEK 



Purpose: 



Forotat: 



ComineDts: 



Tq read the byte at a speciified 
memory location, 

PEEK (i) 

/ must be an integer in the 
range to 65535. The byte 
returned by PEEK will bie an 
integer between and 255h 



Example: ] l^PEEK (4E345) 



? 
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PLOT 



Pyrpose: 



To draw dots in low resolution 
graphics. 



Format: PLOT X, Y 

Comments: This command causes a dot to 
be plotted at the position given 
by X, y coordinates in the low- 
resolution graphics. The value 
of X is from to 39 and the 
value of Y is from to Al\ 

Example: ] 10 GR 

] 20 COLOR =3 

1 30 PLOT 0, 

A purple dot will be plotted on 

the top left corner of the screen. 
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3.4J 



POKE 



Purpose; 



Format: 



CammenCs^ 



To write a byte of data into a 
specified memory location. 

POKE n, m 

The data to be placed in 
meraary is m, which must be 
between and 255, The memory 
location;^ is ^i, and this must be 
in the range lo 65,535. 

Important: The computer doe a 
not check on the address you 
use in the POKE command, so if 
you POKE a value into one of 
its dedicated memory areas^ or 
into your BASIC program area, 
you may find that the machine 
ceases to operate. 



Example: ] POKE 1000, 10 



f 
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POP 



Purposfi: 



Furmat: 



Comments: 
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-li. 

i 



Tq chiingc the action of a 
RETURN from a subroutine. 

POP 

POP effectively removes the top 
address from the stack of 
subroutine's RETURN addresses. 



Example: ] LD GOSUB 100 
] 20 END 
] 100 GOSUB 200 
] 1 10 PRINT "THIS 

STATEMENT NEGLECTED" 
] ]20 RETURN 
J 200 POP 
1 210 RETURN 

1 
RUN 

Program flows from statement 
10, 100, 200, 210, 20, Statement 
110 is skipped due to pop action. 
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3.45 



PR# 



Ptirpose: 



Format: 



Comments: 



output to the 



To switch the 
selected device. 

PR# device no. 



The number given as device fio. 
must be between and 7. If 
there Js nothing coaoeet^d at 
the given device then your 
computer will suspend 

operation, and you will have to 
RESET the machine, 

PR#0: turn off al! selected 
device. Set output device 
to display monitor. 

PR#1: characters are output to 
the parallet or serial 
printer (selected by the 
switch on the front 
panel). 

PR#2: characters are output to 
the serial interface 2. 

PR#3: switch to *0 column 
display. 

FR#4: activate the mouse 
interface. 

PR#5: activate the built-in 
expansion RAM interface 
or the interface card 
plugged into the optional 
expansion box. 



I 



BASIC COMMANDS AND STATEMENTS 



FR#6: characters are output to 
the disk controller port, 
which in turn activate 
the built-in disk drive. 

PR#7: aetivste the built-in 3. 5" 
disk drive interface or 
the interface card 
plugged into the 

expansion connector 



i 
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3.46 



PRINT 



Purpose: 



Format: 



Comments: 



To display charucters on the 
display screen, 

PRINT [liSl] I;] [.] 

The iist h a number of viilucrs - 
cither variables or constants - 
which jnay be strings or 
numbers. 

If literal strings are to be 
printed out, they must be 
enclosed by quotation marks 
elite ralT 

ir the list is not given, then 
PRINT will output a blank line, 
which can be handy for spacing 
out results as you display them 
on the screen. 

If you separate the values in the 
list by commas, then each valu^ 
Will Etart in the next tab field, 
each of which comprises 16 

columns. 

If you separate the values by 
semi-cqlons, then the values will 
be displayed continuously. 

PRINT will use either integer or 
fixed point format for 
outputting numbers depending 
on whether they arc expressible 
in nine or fewer digits. 
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Example; | PRINT 10, 20 
10 20 

] PRINT 10; 20 
1020 

] PRINT -HI MOM" 
HI MOM 

]? "YOU LOOK TERRIFIC" 
YOU LOOK TERRIFIC 



,;i 
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3.47 



HEAD 



Purpose: 



Format: 



CommenlK: 



Example: 



To read values from a DATA 
statcmcni and to assign them to 
variables. 

HEAD vdri^ble [. variable . , . ] 

The READ statement must be 
accompanied by the DATA 
statement. Enough data must be 
specjried by the DATA 
statement in order to be READ, 
otherwise an 'OUT OF DATA 
ERROR' may result, 

variabte can be cither numeric 
or string variables. 

DATA statements can be re-u&ed 
after they have been READ 
once, but to do this you must 
use the RESTORE command. 

J 10 READ A 

] 20 READ B$ 

] 30 PRINT A; " "; BS 

] 40 DATA JO, [S TEN 

] RUN 
10 IS TEN 



I 
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REM 



Purpose: 



Format: 



Comments: 



Example: 



To let you REMind yourself by 
REMarks of what your program 
intends to do. 

REM renrark 

REM statements are not 
executed, and they only appear 
^hen your BASIC program is 
listed. You will find them 
useful to document your 
programs with REMs, despite 
the fact that they take up 
memory space. 

They can be edded at the end of 
BASIC program lines if they arc 
preceded by a colon. 

] 10 REM THIS IS A REMARK 
] 20 Fl = 3.14 : REM 
APPROXIMATE VALUE OF PI 
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RESTORE 



Purpose: 



FoFmat: 



Co mm eats: 



Example: 



- 

I 3.50 



To iisc DATA values again after 
they have been READ. 

RESTORE 

After a RESTORE statement is 
executed, the next READ 
statement will read the first 
item of the very first DATA 
statement in your program^ 

1 10 READ A 

] 20 READ B 

] 30 DATA 10, 20, 30 

] 40 PRINT A, B 

] 50 RESTORE 

] 60 READ C, D, E 

] 70 PRINT C, D, E 

] RUN 
10 20 
10 20 30 
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RESUME 



Purpci^e: 



Format: 



Comments: 



To restart a program that has 
been halted due to an error. 

RESUME 

This command is mainly used at 
end of an error handling 
routine, and it causes the 
program to restart execution at 
the statement which caused the 
error. If an error occurs during 
the error handling, then 
RESUME will place your 
program in an infinite loop. You 
can get out of this only by 
pressing the RESET botton. 
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3.51 



RIGHTS 



Purpose: 



Format: 



Cam ED CD ts: 



Examptt: 



To return a specified number of 
characters from a string 
proceeding from the right. 

RIGHTS(Jrj. i) 

If i is greater than or equal to 
LEN(XS)+ then the whole string 
Js returned. Integer i must be 
between I and 255. See LEN, 
LEFTS and MIDS string 
functions, 

] 10 XI - •^COMPUTER IS OK'" 

] 20 PRINT RtGHTS (XS> 2) 

i RUN 

OK 

I 
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3.S2 



ROT 



Purpose: 



Format: 



Comments: 



i 



Example: 



To specify the angle by which a 
shape drawn by cither DRAW or 
XDRAW commands will 

ROTate. 

1?0T - angle 

For shapes drawn using the 
DRAW shape commands, the 
value given as angle can be 
anything between and 255, 
with 255 representing a 360* 
rotdtiOD, 

For shapes drawn using the 
shape table method, a value of 
16 for angle will rotate a shape 
through one right angle (90"); 32 
will rotate it through two right 
angles (ISO^); 48 will rotate it 
through three right angles (270* 
); and 64 (=4 x 16) will perform 
a complete rotation, bringing it 
back to its original position. 

Sec DRAW command for an 
example on ROT. 
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3.53 



Purpose: 
Format: 



To start a program execution. 
RUN llinemtmber] 



Comoients: Unless linemimber h given, RUN 
always begins execution from 
the very bc:ginQing of a 
program, 

Wh*;n tinemimber is specified, it 
starts at that tine. 

Hxamiik: 1 10 PRINT "FIRST LINE" 

] 20 PRINT •'SECOND LINE" 
J 30 PRINT •^ALL DONE" 

] RUN 
FIRST LINE 
SECOND LINE 
ALL DONE 
] RUN 30 
ALL DONE 
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SCALE 

Purpose: 

Formfit: 
Communis: 



To increase or decrease the size 
of shapes created by DRAW or 
XDRAW. 

SCALE = size 

The size number must be 
between and 255. The default 
value yields the highest 
magnification while 1 gives you 
the smallest possible shape. 



i 
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3.55 



SCRN 



Purpose: 



Format: 



Com meats I 



Ea^^mpte: 



To find out the color code of a 
point in low resolution graph lcSp 

SCRN (X. y) 

This command returns the color 
code of point {x, y) on the low 
resoluiion graphics screen. 

X is from to i9 while y is 
from to 47. The color code 
ranges from to 15. 

] lOCR 

] 20 COLOR = 15 

1 30 PLOT 0, 40 

] 40 PRINT SCRN (0, 40) 

J RUN 

15 
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3.56 



SPC 



Purpose: 



To separate two printed items 
by 3 specified number of spaces. 



Forma t: PRINT SPC {exptesshn] 

Comments: This command, which is used in 
conjunction with the PRINT 
command, can be used to layout 
results printed bv a program. 

The value evaluated from 
expression must range between 
and 255. 

Example: 10 PRINT *^A''; SPC(20); "B'^ 
J RUN 
A B 
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3.57 



SPEED 



Purpose: 



Format: 



To specifyy the rate which 
characters aare to be sent to an 
output devices. 

SPEED = raiie 



Comments; The slowestt rate is zero. The 
fastest and the default rale is 
255. 

Example: ] 10 SPEED> - 10 

] 20 PRINT! "THIS IS SLOW 

SPEED" 
] 30 SPEED) - 255. 
] 40 PRINTT "THIS IS HIGH 
SPEED- 
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3.5S 



STOP 



Purpose: 



Formac 



Comments: 



Example: 



To halt program execution and 
return to command level. 

STOP 

This command is similar to 
END, except that STOP causes 
the message "BREAK IN nnnnn" 
to be displayed, where nnnnn h 
the line number of the STOP 
statement. 

The BASIC interpreter always 
returns to the command level 
after a STOP is executed. 

] 10 READ A 
] 20 PRINT 7 • A 
] 30 STOP 
] 40 DATA 7 

] RUN 

49 

BREAK IN 30 
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STB? 



Purpose: 



Format: 



Co laments: 



Example: 



To return a string representation 
of a numeric value. 

STR$(x) 

This is a good means of 
checking th<^ number of digits in 
a numeric constant, if it is used 
in conjunction with the LEN 
string function. 



10 INPUT A 

20 XS = STRS (A) 

30 PRINT XS 

-10 PRINT ^THE NUMBER 



DIGITS'* 



HAS % LEN (X$); 

50 GOTO 10 

RUN 

1234 
1234 

THE NUMBER HAS 4 DIGITS 
7 
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Purpus^! To Specify a number of places 
to the right of the left margin 
for the cursor. 

Format" PRINT TAB {expression) 

Comments: The TAB function only moves 
the cursor to the right. Hence, if 
the value evaluated from the 
expression is smaller than the 
column number of the current 
cursor position, the cursor will 
not move. The value of 
expression must be from to 
255. 

Example: ] 10 PRINT TAB (10) 

J 20 PRINT ^'lO COLUMNS TO 
THE LEFT^ 

The computer will print out the 
string on statement 20 starting 
from the lOth column. 
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TEXT 



Ptirpaset 



Format: 



Comments: 



BASIC €OMMANDS ANI> STATEMENTS 



To set the display tJ rull-scrcen 
tCKt mode. 

TEXT 

In the full-screen text mode, 
only characters (no uaphics) are 
displayed in 24 rovs by 40/ SO 
columns. 



: 



3.62 



TEXT set the display 
screen text mode. 



to full- 
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TRACE 



Pui-pose: 



Far mat; 



Co ID mentis: 



Example: 



i 



Td display line numbers of a 
program as each line is 
executed, 

TRACE 

TRACE is very nsefuJ in 
deterraining where a program 
may be going wrong 

(debugging). The line number or 
statements executed thereafter is 
displayed. TRACE is turned off 
by the NOTRACE command. 



] 10 FOR J = 


I TO 3 


] 20 PRINT J 


*2 


] 30 NEXT J 






] 40 £ND 






] TRACE 






]RUN 






#10 # 


20 


2 


#30 # 


20 


4 


#30 # 


20 


6 


#30 #40 







:*M 



i 



mi 
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USR 



Purpose: 



Formats 



CommentK: 



£?c^m|»]e^ 



This command specifics a 
parameter of an assembly 
language subroutine. 

USR M 

n is an arithmetic expression. 
When USR is encountered, the 
arithmetic expression is 

evaluaited and placed in the 
floating point accumulator, and 
a JSR to location $0A is 
performed which must then 
contain a JUMP to the 
beginning location of the 
machine-language subroutine. 
An RTS machine instruction 
should be executed at the end of 
the machine language 

subroutine. 



] CALL-151 

* OA : 4C 10 03 

* 310 :6C 

* E003G 

] PRINT USR (9) ♦ 

lOS 

] 



12 



A JUMP $310 instruction is 
placed at location SOA and RTS 
instruction at $310. 
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Purpose To draw a vertioal line Jn low 
resolution graphics. 

Format: VLIN //. y2, AT x 

Comments: In low resolution graphics, a 
vertical line will be drawn from 
yl to y2 positioned at X- 
coordinates x. yl and y2 ranges 
from to 47 and x is from to 
39, 

Examplt: Refer to example of COLOR. 
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VTAB 



Purpose: 



Format: 



Com m en Is 1 



Exniaple: 



To move the cursor a giVcn 
number of lines down Ihe 
dJspLi^y screen. 

VTAB number 

As there arc only 24 lines on the 
display, ttumber values outside 1 
to 24 wilJ cause an error. The 
screen lines are numbered from 
top tCk bottom. 

J 10 HOME 

J 20 VTAB 10 

1 30 PRINT "DOWN 10 ROWS^' 
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WAIT 



Purpose: To suspend a program*^ 
execution while watching the 
status of an input port. 

Foreniit: WAIT portmimber, n [,m] 

Comments: The command suspends a 
program^s execution until a 
specified input port develops an 
expected bit pattern. 

The command loops around, 
reads the data at the port, XORs 
it with the integer value m, and 
then ANDs the result with the 
integer value n. If m h not 
specified, it is taken to be zero. 

If the result at the end of the 
loop is zero» the Loop starts over 
again. 

If the result is not zero, then the 
program resumes execution at 
the next executabJe statement 
after WAIT. 

Careful: You can get into a 
continuous loop with the use of 
the WAIT command. Warm start 
the computer by pressing CTRL 
4 RESET if you believe this has 
happened. It will let you out of 
the loop, and return you to 
command leveL 
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Exmaple: WAIT 491 S2, I2B 

This will wait until a key is 
pressed whkh will set the most 
signiricant bit 
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3.6^ 



XDRAW 



Pur[icise: 



To draw or to erase a defined 
shape. 



Format: XDRAW shape no. At x, y 

Comroeols: This commaod allows you to 
draw a shape if it is not already 
on scrteo, and erase it if it is. 

Example: ] 10 DRAW 1 AT 100, 100 
] 20 FOR D = I TO 1000 

i NEXT D : REM DELAY 
] 30 XDRAW 1 AT 100, 100 



Assuming you have defined 
shape 1, this program will firs^t 
draw it at co-ordinates (100, 
100)> then wait for a while and 
finally erase the drawn shape. 



I 
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basic: functions 



A. BASIC FUNCTIONS 



This chapter lists ^Iph^beticall^y and desccribcs the 
intrinsic functions available for the computerVs BASIC 

The arguments - or parameters - for the funiclions are 
usually enclqsed in parentheses. 

The conventions followed for the argumenits are as 
follows:- 

X and y Represent any numeric expressio^ns 

i and j Represent any integer expressioms 

XS and YS Represent any string cxpress-ionsi 
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BASIC I FUNCTlOMS 



4.1 



ABS 



4.2 



ASC 



Purpose: To give the absolute value of a 
numeric expression. 



Format: ABS (jc) 



Comments: This function always returns a 
positive value, a ad can be used 
with either floating point or 
integer values. 



Example: ] PRINT ABS(9 * (-7}) 
63 
1 
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Purpose; To return the ASCII code for 
the first character of aa specified 
string. 



Format: ASC (XS) 



Comments: An error will result if the string 
specified is a null strinng. 



Example: ] PRINT ASC ("LASERl") 
76 
] 



^■i 
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ATN 



PurpoDse^: To calculate the arctangent of a 
value. 



F^rifoat: ATN (x) 



Coinnnents: This gives the arctangent of x 
in radiant, with the result in the 
range - tt/2 to Tr/2, 



EKiannple: 



] PRINT ATN(8) 

1,44644133 



I 
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BASIC FUNCTIONS 



COS 



Purpose: To calculate the cosine of an 
angle. 



Format: COS {x) 



Comments: The value of the angle is in 
radians, and not degrees. 



Exampk: ] PRTNT COS(2) 
-.416146836 

] 



L 



II-IOS 
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4.5 



EXP 



Pyrpckse: Tq eateulate the value of "e** - 
the base of natural iogarlthms - 
raised to a specified power. 



Furmai: £7CP (;c} 



Comments: The value of x should be less 
than £9, or an overflow error 
will result. 



Example: ] PRINT EXP(9) 
4103.08393 

1 
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4,6 



FSE 



Purpose: 



Repports on the number of bytes 
in memory that are not being 
tisccd by BASIC 



Format: FRIE (expre^i^wn) 



Comments: Beccause strings in BASIC can 
havve diffcreni lengths, and need 
to be manipulated. This 
frecquently causes the memory to 
beccome very fragmented. Using 
thiss statement with a dummy 
arg^ument ears foree BASIC to 
gathher up all the loose 
fraggments into contiguous 
whooles (garbage collection). 

Thias frees up areas of memory. 
andi can often give you a 
surppiising amount more. 



Example: ] X = FRE (0) 

Thias would lead to a garbage 
colltleetion operation, it may take 
so mac time. 

J PfKINT FRE (0) 
In addition to a garbage 
Colldcction operation, this would 
prinnt out the amount in bytes of 
freee user memory. 
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4J 



INT 



Purpose: 



Format: 



To round a fractional number 
down to a whole number. 



INT (jc) 



I' 



CommetitB: This function always returns an 
integer that is less than or equal 
to the number x. 



Example: ] PRINT INT (31.98) 

31 

1 PRINT INT (-31.98) 

•32 
1 
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4.8 



LEN 



Purpose; To return the number of 
characters Jn a string. 



Forniat: 



LEN iXS) 



i 



Comments: This function counts all 
characters in the specified 
string, including blanks and 

non-printing characters. 



Example: J NEW 

] 30 XS ^ "COMPUTER" 
] 40 PRINT LEN{XS) 
] RUN 

1 



1 
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LOG 



Purpose; 



To calculate the natural 
logarithm of a specified value* 



Formal: LOG (x) 



Co men cuts: The valtje x must be greater 
than zero. 



Example: ] PRINT LOG(fi6?) 
6.5057&406 

) 
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BASIC FUNCTIONS 



POS 



Purpose: To return the current horizontal 
cursor position. 



Format: POS {i} 



Commenils: The leftmost cursor position is 
on the display screen. The 
argument i is i dummy. 



Example: ] HTAB (10) : PRINT POS (I) 

9 
I 
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4.11 



RND 



Purpose: 



To return a random number 
between and 1. 



Format: RND (x) 



Comments: TTie value of the dummy 
argument, jf, determines how the 
random numbers arc generated. 
If X is greater than zero then 
RND (x) generates a new 
random number everyiime it is 
used. 

If X is ks& than zero, then RND 
(x) generates the same random 
number cvcrytimc it is used 
with the same argument. 



Example: ] 10 FOR I = I TO 8 

] 30 PRINT rNT(RND(|) * lOOO) 
] 50 NEXT 
] RUN 

797 

5S4 

26S 

397 

31 

932 

J 
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4.12 SGN 



Purpose: To return the sign of a number. 



Farina t: SGN (x) 



Comments: IT the number is greater than 
zero, then SGN returns I; IT it is 
zero, SGN returns wro; and if it 
IS negative, then SGN returns -1. 



Example: ] 10 INPUT A 

] 20 B = SGN (A) 

1 30 IF B * THEN 90 

] 40 IF B > THEN 70 

] 50 PRINT "A IS NEGATIVE' 

1 60 GOTO 10 

] 70 PRINT "A IS POSITIVE- 

1 aO GOTO 10 

1 90 PRINT "A IS ZERO" 

] iOO GOTO 10 

1 RUN 

7 I 

A IS POSITIVE 

7 '4 

A IS NEGATIVE 

7 

A IS ZERO 

7 



iir 
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4J3 SIN 



Purpas«K To calculate the sine of a 
specified anglen 



Formal: SIN (x) 



Commet^U: The value of ihe angle must be 
gjvcTt in radians and not 
degrees. 



Exaniplc: ] PRINT SIN(4) 
*.756802495 
1 
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4J4 SQR 



Purpose: To calcuEatc I he square root of a 
specified value. 



Format: SQR (x) 

Comments: A negative VciLue for x will 
cause an error. 



Example: 



] 10 FOR I = J TO 6 


] 20 PRINT 2 M2 * 1) 


SQR (2 ^ (2 • ])) 


1 30 NEXT 


] RUN 




4 


2 


16 


4 


64 


3 


256 


16 


1024 


32 


4096 


64 


1 





I 



i 



1I-11S 



II-] 19 



BASIC FUNCTIONS 



4.15 



TAN 



Purpose: 



To culculate the tangent of a 
specified angle. 



Format: TAN {x} 



Caninteiit£: The value of the angle must be 
given in radians and not 
degrees. 



Example: ] PRINT TAN {12) 
-.635859926 

J 
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I 



Purpose: To return the numerical value 
of a specified string. 



Format: VAL (JITS) 



Comments: The function ignores leading 
spaces of the specified string. 

Example; J PRINT VAL (" 78") 
] 
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A. SPEEDING UP PROGRAM 

EXECUTION IN THE LASER 128EX 



Rufinmg at its normal speed, the LASER 128 can handle 
most tasks without any difficulty. However^ for 
applications requiring a large amount of complicated 
computaUon^ and fast responses a demanding useir may 
not be satisfied with the processing speed of the LASER 

To fulfil youT needs, the LASER I26EX, equipped with 
a high-speed central processor, is capable of rmnning 
programs at a higher rate. The execution speed is 
software-selectable so that U can be chosen for each 
program seclian at wilL 

When the computer is turned on, the default speed is 
the standard IMHz. Vou can change the computing 
speed by the following methods: Holding down the 
numeric key -2" or '*3" while turning the computer on or 
while pressing CTRL-RESET. The number "2" option 
will cause the computer to run a program at 2.3 times 
the normal speed. The number "y option will miake a 
program run up to 3.6 times its normal specd^ 

If cither of the two "fast" modes is entered whiile the 
computer is in 40'Column text mode, you can oTDScrve 
that the checker-board cursor blinks at a higher rate. 

Moreover, if you "beep" the speaker by pressing "CTRL- 
G", you will notice that the pitch of the sound is higher 
than usual. This provides a simple means of telling 
which mode the computer is currently in. 
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B. INSTALLATION OF EXPANSION 
RAM 



Besides the 128 K-byte system RAM that comes with 
your compiiter, it also has room for accommodating up 
to 1 M-byte expansion RAM, To install additional RAM 
in the compute^ you need the f oUnwing items: 

• Optional memory expansion card (included in the 
LASER I23EX). To install it in the LASER 128, 
please refer to the installation manual which comes 
with the RAM card. 

*2S6K X J bit dynamic RAM chips type (41256). The 
row address access time for the RAM chips should 
be 120 ns for Chc LASER I28EX and 150 ns for the 
LASER 128. The quantity required depends on the 
siie or the expansion RAM and is shown as follows: 



Expansion RAM size Quantity of 4 J 256 



256 K 
512 IC 

786 K 
1024 K 



S pes. 
16 pes. 
24 pes, 

32 pes. 



If at all possible, you should consult your dealer for 
installation of expansion RAM. However, if you have to 
do it yourself, do it with care! INCORRECT 
INSTALLATION MAY CAUSE PERMANENT 
DAMAGE TO YOUR RAM CHIPS AND/OR THE 
COMPUTER! 
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INSTALLATION OF BXPANStON RAM 



To install the expansion RAM, here are the procedures 
to follow: 

* Turn off power, 

* Disconnect the computer from the AC power 
adaptor and any other peripherals. 

* Turn the computer over and remove the top cabinet 
by loosening the screws at the bottom cabinet as in 
Figure B-L 



HTTOH CAEiKKJ 



■rorrflUMT 




Figure B-l Removing the top cabinet 



■ Turn the computer right-side-up and remove the 
keyboard as in Figure B-2, 



A-5 



[NSTALLATION OF EXPANSION RAM 



TQ^ Caeihei 




TDJ' ^IMLLh 



Figure B-2 Removing ihc keyboard 



Remove the RAM toor on the top metal shield 
plate using a screwdiver as shown in Figure BO, 



AAMDCiOR 



TOP 
SHIELD 

PLATE 




COMPONENT 
SIDE OF 
RAIM HOARD 



Figure B-3 Removing the top shield plate 
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The component side olf the RAM card will then be 
exposed. 

* Insert the dynamic RAM chips into the IC sockets 
on the memory ejcpamsion card carefully, paying 
particular attention to) the orientation of the RAM 
chips, THE RAM CHBPS WILL BE DAMAGED IF 
INSERTED IN THE WRONG DIRECTION (see 
Figure B-4). 



coumNSfT not i>¥- hen 
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tUliNIi] 




bANKL 


VJkmx4 






















J 



Figure B-4 Inseitingg the dynamic RAM chips 



The IC sockets on the memory expansion card arc 
arranged in four row^. Each row contains eight IC 
socket. Expansion RAM chips must be added in 
groups of eight, with each group occupying one of 
the four rows of IC sockets. The RAM chips must 
be inserted in bank se:quence according to the bank 
number indicated in Figure B-4. Inserting RAM 
chips in one row gjv^es you an additional 256 K- 
byte expansion RAM so that up to I M-byte 
expansion RAM can b^e installed. 

Cover the RAM boarJ with the RAM door and fix 
it on the top shield by tighteninB the screws. 
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■ Pyt the keyboard back to its original psition, 

• Install the top cabinet and tighten all :hc screws on 
the bottom cabinet* 

Finally, connect the AC power ad^pbr and other 
peripheral devices back to the computer and turn it 
on. The computer will runction as usuil except that 
it has an extra memory area for data sorage. 
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C. EXPANSION CONNECTORS 
. DIAGRAMS 



Pi.C 




Ti.C 



1, N.C - no cDrinection 
3. gTOund 

3. ground 

4. fthtefd groiind 
S+lTvoltinpul 
6. -fl7¥4a1t Input 

T. NrO, - no connwction 



SIIIEID 
GROUND 



Figure Ol Power connector 




1. DTRIB - Data TenninaJ ready 

2. TDlB - TronEmit data 
5, ground 

i. HDIB ' rwicji^tt dat& 
5, DSRIB - data f«t rcudy 



Figure C-2 Serial printer connector 




1. DTR2B ~ data termEnsiE r«Eidy 

2. TD2B - tc-^nitnlt data 

3. s^ound 

4. RD2B - receive d^ca 

5. DSR3B ~ d^Ea set ready 



Figure C-3 Serial interface connector 



i 
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wUA-iA IXA»1 WV£^ PHI fYW 

IJiATA motl PH3 PHI 



Figure C-4 External drive connector 



1. ground 

2. gTQund 
3 - ground 
i. rwervud 

S. -I2valt 

0. +Rvolti 

7. 4 12 volt 

S. + 12 volt 

9, ENABl - aetive low when 
rirrit drivfl it accei^ed 

10. WPROT - write protect 



U.PHO 

12. Pfil 

13, PHJ' 

H. PH3 - 



drire control 
drtre Conlrol 
drkve control 

driTS control 



IB. WREQ - ictLve low when 
wrlu to dtfiYt ii nfrqulrad 

le. SIDEl - fccllve hiffh when 
side 1 ofdiekeltB \i ^cc^^^ed 



17. ENAB2 - Bctivfl low whan 

Second drive ij aCcesHe-d 
]fl, RDATA - drive data input 

to computed 
19. WDATA - drSv* data output 

from coniputcr 




COMPOSITE VIDEO OUTPUT 



GND 



Figure C-5 Video eonneetor 
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oisrEjt 



INTIN 



■LUK P14 



ia ir ie is [4 i^ U Li 

fffffff 

Figure C-6 Video expansion connector 



IMTEN' -^ Intfrniity li^hl 
FHM - U Mt^Z 
RED-iEgn&l 
BLUE - ilgnftl 
SPKR - iound output 



T.DESPEN-rorLCD 

a. + IS volt 

9. HSYNC - tiqriioiitiiJ iynchroiikation 

PIT rii rfs n* frj ppi pmi "b 



10, CSYNC - composite HyndironiEtitk&n 

iignal facLJvft low] 

11, SEROUT -data for LCD 
13 COMP V[DEO- 

cchiiipdiLtf vld«o qytput 
1$. ETOund 
H. VSYNC - vertical iyndiranlnition 

BLgnal 
Ifi. GREEt^-llcnaL 



ffi 



i& ^7 &6 &5 A4 &3 U hi 
f 15 aM 0II ^12 oil d1D o9 



i* 



i 



Figure C-7 Parallel printer eoiincclor 



1. printer data bUJ 

2. printtr data but 

5. printer data bui 
i. printer dat^ bui 
$, printer data bui 

6. printer daLa bui 

7. printer dftbm but 

8. piinter datm buj 



fi. BUSY -from printer 



10, PTEISTB - printer data itwabtf 
(activA ]^v] 

11, ground 

12, ground 

13, ground 
14h graund 
IS. ground 
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1$ ^4 I3 12 I 



i^ U iZ 12 dl 
^9 08 «7 46 



ff 



Figure C-8 Game input connector 



When the pQrt 3a ujad with a mouae: 

1. MOUSE SIGNATURE 

2. -H S vclt 

3. ground 

4. X DIR - X direction of moui* 

5. X INT - X intennupb of mouJe 

6. N.C - no connect Lon 
7 MC USE BUTTON 

8. Y DIR - Y direction of rn^use 
9 Y INT - Y Interrupt Qfinauie 



When the port if uiod with a 
paddle / joyitickr 

1. SWl -fameiwitcb 1 

2. + E volt 

3. ground 

4. reurvtd 

^. OAMBO - ganu paddle 

5. N.C. - no tonnectsan 
7. a WO -gameiwitch 

a. GAME I - i»ne paddle 1 
S. reserved 



A-13 



EXPANSION CONWBOTDHS DIAGRAMS 







O 1 


C»D 


■1 


y^ 


N.C. 




c— 


!■ 


C&JftK 




f— ^ 


— ^ 


rni 




J ■ 


n 


latj 




C^ 


^:3 


pTKT 




I^ 


1 


HiR 




1 


1 


-ilv 




^— 


■ " — 1 


tlS^f 




I^ 


^ 


FISIM 




E^ 


^n 


rriw 


JT 


I— I 


1 






fli 


i 1 


h 


Jl 


^^ 


^3 


pKVNC 


1* 


c=; 


—^ 


fi 


m 


^^ 


^^ 


JBF¥ 


41 


r-^ 


^3 


■DT 


^1 


E — 


' 1 


itH 


4> 
4i 


1 


■^ 






■IW 


1 




BIM 


45 


rr: 


I^ 


■&J 


41 


1 — 


1 


BUZ 


4? 


I — 


1 


tut 


41 


1^ 


— ~t 


i[ia 


41 


1 : 


^3 


+ 11%' 


9fl 


"=4 


^ 




o _J 



N.C 

x.c. 

(CDV 

CSYHC 

BJIL4 
11,^14 

a*! J 

lAII 

■AS 
■Mi 
BAT 

■ i^4 
BAJ 
■A4 

■ A> 
■AI 
iAI 



Figure C-9 Expansion connector 



1. CTXX - Kctiv« low when 
^dEma IC7XX ii nccesB-^d 

2. uidireM bui 
5. addrejfl bui 

4. addrai bui 

5. axldreii bui 
^, addreis buf 

^. addrftBfl bua 

10, addreflfl bun 

11. bddr«sa bui 
1^. &ddr£Bj bui 
lA^L bddrcBj bus 

14. Kdd!r«H biu 

15. ftddrtu bui 
l€e iddrui bui 



17. addreu bui 

18.H/W-Had/wHt^ 

19. CSYNC - EOTnpDBLte aytic 

3D I/O STROBE - active |qw wh*n 

ilol )C800- ICFFF h Bcc«sve^ 
31, aoy - CPU Read^ Input 
?}. DMA ^ aetivt low for direct meinDry Bccefla 
2A. N.C. - ma can nation 
24. N.C. - nq connect ion 
15. H- 5 volt 
S6r git^und 

ST. N.C - no coimiHitioii 

3B. CODX - BEtive low when tCODX if iicc«9«ed 
?9, NMT - D^ctLVe ]dw Tor non- ma^kAble J-nteiTUp'^ 
3Q. IC^R - active tow for interrupt r«<;uett 

31. UPHST - ftCtiw Low during met 

32. INH - BCt]vt 3i^W to inhibit inemory 
sa. -13 volt 

A- 13a 
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li 



34. C5XX - active low when *C5XX It acc«B3iKi 

35. F358M - chroma frequency t\gn^\ 

36. FTM-TMHZilEnBi 

37. q3 - 2 MHZ aignal 
33^1- iMII^iifnal 

39. UPSYNC - CPU lifliiBl 

40. ^o - 1 MHZ H^L^&I 

41. C&FX - active ]ow when ICOFX La acceaasd 
43. datft bui 



^3. d^t% buui 
44. data buyi 
4^. data buut 
4€. data buui 
47. data buiui 
43. data buua 
49. data buua 
&G. +1^ vobit 



CND hAStt ECA$] 



ERAJ EHA7 
CMP I GHD IsCaB] EftAl | ERAJ | tlDH 

30 29 a'e 27 ^ 25 54 23 Z2 21 sSo 19 tfl 17 * 
QDDDDDDDCanonOD 



■HI RD6 

RD4 |eIP40E 



□noDDDaaoDDnanD 

1 234 56 7S910 1112iat4 1S 



I 



+iV RWR 



o. 



I 



I 



f^A^ ERA2 EltAS RDl RPS MEM RD 



t5V ICASJ ERAS ERA4 ERA! RDJ 



RD7 



Figure C*IO 


Expansion 


memory connector 


1. +5v 






ir. RAM datB 


2. +&V 






U. RAM data 


3. RWR - ftctive 1 


ow for RAM *ri 
4 FtAM CAS 


te 


1^. RAM data 


4. E0AS4 - Bank 


20. RAM data 


5. ECASa ^ Bank 2 aAM CAS 




21.RAMaddr«B4 


e, RAM addreaa 






22. RAM kddrfiKH 


T. RAM addreaa 






25. RAM addreu 


e, RAM addrtEi 






24 RAM Bddreu 


i, RAM addreM 


25. ECASl - Bank 1 R 


10, KAU addreu 


2e. ECAS3 ' BA^k 3 R 


11. RAM data 


27. RASB - RAM RAS 


13. RAM data 






28. ground 


13. RAM data 






39. jfround 


14, RAM data 






30. ground 


1&. MEMEU^- active high Tor read 







IS. EIMOE- eicpanjion RAM datl:^ 
buffer output en;ibte 
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D. ERROR MESSAGE 



BASIC ERROR MESSAGES 

In most cases, wheti an error occurs in a BASIC 
program, the Interpreter returns to the command level. 

This is designated by the "]" prompt and a flashing 
cursor. The program remains in memory, and the 
variables are set at the values they had assumed at the 
time the error was encountered. 

You can use the PRINT command in direct mode to 
ascertain the values your program variables had at the 
time of the error. 

To avoid your program stopping on coming across an 
error, you can use error trapping. See the ONERR 
GOTO statement for an explanation of how to use this 
technique. 



LIST OF ERROR MESSAGES AMD EXPLANATIONS 



CANT CONTINUE 

This message will occur when you have halted a 
program (using STOP or CTRL-C or BREAK), then edit 
it, and try to CONTifiuc. It will also arise when you try 
to CONTinuc a program after an error has occurcd. 



DIVISION BY ZERO 

This error will stop your program 
cannot divide a number by zero. 



executing. You 
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ILLEGAL DIRECT 

This oqcurs when you try to use the follow ing 
statements in the direct mode: 

GET 
DEF FN 
INPUT 



ILLEGAL QUANTITY 

The argument given to STi arithmetic or string 
expression either docs not match the type of expression 
or it is out of the expression'^ range. Possibilities are: 

Using the SQR - square root - fti notion with a negative 
argument. 

Using a negative argument for the subscript of an 
array. 

Using a negative or zero argument with the LOG - 
natural logarithm - function. 



NEXT WITHOUT FOR 

Self explanatory. The variable given in a NEXT 
statement does not match the variable name given in a 
FOR statement which is in opcrationp 

Alternatively, a NEXT does not correspond to any FOR 
statement which is in effect. 
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OUT OF DATA 

This occurs when a READ statement is eexecuted but 
either all the DATA statements have alreadiy been read, 
or there is not a match between the number - of variables 
in the READ statement and the number of ^ values given 
in the DATA statement. 



OUT OF MEMORY 

This message can arise from a number of coonditlons and 
errors: 

m Your program is too large for the availabble memory. 

• Your program has too many variables foor the BASIC 
interpreter to handle - a number in exitcess of 100 
combined with a long program may cause? this error, 

• If you have FOR . . . NEXT loops nesBted to more 
than 10 levels. 

■ ir you have GOSUB . . . RETURNS ncsteed more than 
24 levels. 

• If an expression is loo complicateed for the 
interpreter to decipher. 

• If parentheses are nested to more than 36] levels. 



The last two possibilities arc related, withh the second 
giving an indication of the level of complexity 
permitted. 



A-J7 



ERROR M^lSSAGE 



OVERFLOW 

The fcsuk of a calculation exceeds J0E38, which is the 
computer's maKimum number size. If a number is 
calculated as less than 10E*28 - the computer's minimum 
number size - then the result becomes zero, and 
execution continues with no message being printed. 



REDIM O ARRAY 

If an array has been used relying on the default 
DIMensioning of any array, and then the array is 
explicitly DlMensioned with another statement, this 
message will be displayed. Alternatively, it occurs when 
two different DlMension statements exist for the same 
array* 



RETURN WITHOUT GOSUB 

Self explanatory. A RETURN statement exists without 
a corresponding GOSUB statement. 



STRING TOO LONG 

Trying to use the string concatenation operator *"+" to 
bring together two strings whose added length is greater 
than 255 characters. 255 is the maximum length of a 
string in the computer's BASIC 



BAD SUBSCRIPT 

Your program has tried to refer to an array element 
which is greater than the size of the subscript given for 
the array in its DIM statement. 

This can also occur if an array is referred to using the 
wrong number of dimensions. 
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i 



For example, if array ARRAY his been DiMensioned 
DIM ARRAY (10, 10, 10), and a subsequent statement 
like ARRAY (9, 8, 7, 6) =54 is c&me across, then this 
error message will be displayed. 



SYNTAX 

The manner in which a statement, function, or 
expression has been put is incorrect. Things to look for 
are missing commas, spaces, parentheses, periods, or 
illegal characters starting a variably name* 



TYPE MISMATCH 

This occurs when you try to assi^ a string value to a 
numeric variable, or a numeric value to a string 
variable, or if either a numeric function receives a 
string value, or a string functios receives a numeric 
value. 



UNDEF D FUNCTION 

A reference is made to a user defined statement which 
does not exist in the BASIC program. 



UNDEF'D STATEMENT 

A line referred to in a GOTO. GOSUB, or IF 
statement does not exist in your program. 



GOTO 
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KEYS AND THE ASSOCIATED CODES 



E. KEYS AND THE ASSOCIATED 
CODES 













KEtf 


NORVAL 


CHAR 


CONTROL 


CHAR 


SHIFT 


CHAFl 


BOTH 


tttAB 


DfLEtE ' 


JF 


□EF 


7F 


D£i 


J-F 


D^L 


n 


t>EL 




^ 


#B 


BS 


is 


B3 


ffl 


^ 


« 


BS 




TAB 


«g 


HT 


0fr 


HT 


fS 


HT 


»Q 


HT 




1 


*A 


Ll^ ' 


SA 


Lf 


*A 


LF 


BA 


LF 




i 


40 


vr 


QB 


VT 


4B 


VT 


aB 


vt 




HttLRM 


«^ 


CR 


QD 


tn 


» 


CR 


QD 


Cft 1 




^^ 


ii 


MAtC 


15 


NAK 


IB 


NAK 


15 


NAK 




fSC 


IB 


ESC 


IB 


EiC 


Ifl 


Eac 


IB 


ESC 




SPACE 


Sf 


SJf" 


39 


SP 


2« 


SP 


2* 


5f 




-- 


27 




37 


- 


Zl 


- 


2? 


- 




.< 


2C 


, 


2Z 


. 


X 


c 


3C 


< 




-_ 


ID 


* 


If 


US 


SF 


^^ 


1F 


US 


1 


^ 


?E 




2E 




3E 


> 


3JE 


> 




.1 


JF 




aF 


J" 


3F 


1 


3f 


? 


\ 


«l 


36 




^ 


# 


3B 


» 


2g 


1 




11 


Jl 




31 


1 


21 


' 


21 


1 


\ 


m 


12 




M 


t*UL 


40 


p 


«* 


**UL 




3- 


33 




33 


3 


n 


- 


31 


- 




» 


1 3* 




34 


4 


1 ■ * 


£ 


74 


1 




SH 


3B 




35 


» 


35 


^ 


» 


V 




«A 


3fi 




IE 


B5 


5€ 




ir 


Fi5 


I 


7K 


37 




3? 


? 


?6 


A 


jfl 


Ii 


1 


fl" 


3C 




3fl 


9 


aa 


H 


?A 


' 


T 


91 


3g 




30 
3B 


a 


ZB 


1 


25 
3A 


i 


1 


-* 


3D 




3D 


1 


1 W 


4 


2B 


+ 


1 


CI 


10 




m 


ESC 


1 ^^ 


! 


IB 


ESC 


f 


IV 


EC 




tc 


FS 


It 


1 


1C 


FS 




II 


&□ 




to 


G& 


TD 


1 


ID 


G5 




^- 


M 




«] 




7E 


- 


7E 


- 




A 


61 




«1 


SON 


41 


A 


#1 


SOU 




B 


fl? 




t3 


srx 


42 


B 


43 


STJt 




C 


63 




63 


et;* 


43 


C 


«3 


ETX 




D 


H 




N 


EQT 


44 


□ 


l#4 


EOT 




E 


e£ 




M 


fcNO 


4Ei 


E 


ffi 


EF+0 




F 


M 




» 


ACK 


4B 


F 


4i 


ACK 




G 


A} 




a? 


i€L 


47 


G 


B7 


8IL 




H 


^ 




«& 


BS 


48 


H 


09 


iS 




1 


fld 


, 


»ft 


HT 


40 


1 


B3 


NT 




J 


6A 


1 


0A 


Ll^ 


4A 


J 


ft* 


LF 
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KEr 


NORMAL 


CHAR 


tsfiiii'iicic 


CHAR 


SHI Ft 


CilAH 


DOTH 


CHAR 


K. 


6B 




#B 


VT 


iS 


P^ 


eg 


VT 


L 


ec 




«C 


FF 


JC 


1 


•c 


FF 


U \ 


GQ 


m 


«CI 


GR 


4D 


M 


fiO 


Cft 


N ' 


6& 




•E 


SO 


*E 


N 


« 


50 





$f 




If 


Si 


4F 





*F 


SI 


P 


7t 




IP 


I^Lf 


^ 


P 


ID 


OLE 


Q 


71 




11 


D£i 


Si 


a 


11 


DCl 


H 


7J 




II 


K^ 


w 


n 


1Z 


DC? 


S 


73 




13 


DC3 


53 


s 


13 


nq3 


T 


74 




M 


E3C4 


54 


T 


14 


DC4 


U 


JB 




19 


NAK 


55 


y 


15 


NAK 


y 


7& 




Ti 


stiy 


S& 


V 


16 


SYN 1 


1^ 


^7 




t7 


ETB 


57 


A 


il 


ETB 


a 


?a 




IB 


CAN 


SS 


n 


1& 


CAN 


Y 


7* 




IS 


EU 


&» 


¥ 


ts 


EM 


z 


7A 




1A 


sue 


M^ 


z 


tA 


SU6 


r 


31 




31 

at 




1 


31 


4 
1 


3D 
31 


9 
1 


? 


:i5 




32 


z 


3(2 


7 


3? 


J 


3 


12 




33 


3 


33 


3 


33 


3 


4 


34 




J^ 


4 


34 


4 


34 


4 


s 


3^ 




3S 


s 


3& 


& 


3S 


S 


E 


3H 




36 


6 


35 


6 


3d 


« 


J 


37 




3T 


I 


yf 


7 


37 


]■ 


t 


:^ 




ag 


a 


3a 


ft 


3a 


fl 


e 


K 
K 




39 
SE 


t 


39 


» 




9 


■t 


?fl 


■1 


ZB 


* 


2B 


. 


2a 


• 


- 


^D 


- 


7D 


* 


70 


_ 


2D 


_ 


■ 


2A 


* 


ZA 


3A 


■ 


JA 


■ 




2¥ 




?N 


.' 


2f 


f 


ZF 


/^ 


PAUSE 


13 


DCJ 


T3 


□03 


13 


DCS 


l>C13 


DC3 


BREAK 


43 


ETK 


#a 


ETK 


113 


Erx ' 


' 03 


£TJf 


ENTER 


ao 


Cfl 


30 


Cfl 


dD 


CH 


&fJ 


C*l 


F1 


M 


NUL 


fit 


i»ryL 


ft 


MUL J 


H 


NUL 


^7 


91 


SOH 


01 


SOU 


fll 


50*1 


*i 


SOH 


n 


112 


$7)i 


|B3 


STX 


« 


ST?< 


«2 


SIX 


F^ 


U 


£JX 


U 


ETK 


VJ 


€fx 


91 


ETK 


fB 


i4 


EOT 


»* 


EOT 


#4 


EOT 


»4 


EOT 


Ffl 


«6 


END 


K 


ENO 


•« 


END 


95 


ENQ 


FT 


Pe 


ACK 


ie 


AOt 


•i 


ACK 


tH 


ACK 


t-^ 


?7 


efL 


'*? 


BEl 


97 


BEL 


t/ 


BEL 


F9 


PC 


FF 


liK; 


FF 


fiC 


fir 


K 


FF 


F1D 


11 


CAN 


IB 


CAN 


IB 


CAM 


fB 


CAN 
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F. DISPLAY CHARACTER 





tNVEHBE 


fLASHihg 


MD«U4. 1 




liT 




""E¥ 


"ET 


"fM ^ 


41* 


tm 


SA| 


^1 


im Ki 


*M 


ici 


fF« 


7m 


i" 


p 


• 


m 






V 






« « 


F 


> 




^^^ 




a 1 


■ J 








A 




1 


1 k 


g 






4*1 




n 


2 








B 




- 


1 i 


n 






*H 




5 * 


3 








c 




-i 


J q 


^ 






^b 




T t 


4 








D 




1 


* 


T 






tl5 




M % 


& 








E 




% 


i fi 


W 






*SB 




V A 


( 








F 




h 


E P 


tf 






*%T 




W 1 


J 








■c 






3 a 


* 






*m 




K 1 


i 








H 






• M 


X 






»» 




V 1 


1 ' 








1 






1 1 


V 






*$A 




z 










> 






J 


f 






*K 




1 










K 






K 


[ 






*iC 




\ = 


■•. 








1, 






< L 


\ 






*%D 




1 


« 








M 




- 


U 


1 


*ft 




*tt 




ft ■■ 


j» 








N 






> N 


,^. 




— 


+13= 


o 


y 


p 




- 




Q 


- 


f 


? ^ 


- 




K 
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^^ 


IHVEREE 


MDUEE 


Nvl 


MM 








NDilHAi, 










IH 


11^ 1^1 


tH 


^t i5$ 


i--,? iM 


IBI 


14 


1^ 


m fC4 


"ioT 


"ieT 


IFB 


-H 


fr 


P 


* 


. £ 




[> 




P 






H 


. 




+11 


A 


a 


1 


* ^ 




1 







■ 







p 




t|? 


i 


ft 


7 


A ^; 




r 




f 






fl 


b 




+13 


c 


S i 


9 


? i- 




^ 




E 


w 




1 


i; 




+i4 


Q 


T i 


Hi 


■^ L 




1 




T 


1 




T 


d 




tI5 


,E 


y h 


i 


Si 




-M 




U 


X 




U 


* 




tU 


F 


V fr 


« 




m 




V 


4 




V 


r 




+E7 


G 


W 1 


7 


^ ■ 




t* 


Q 


^ 


F 


? G 


^ 


p 




+M 


H 


>. i 


« 


^ C 




1 


H 


X 


^ 


B H 


X 


h 




,+Stt 


1 


y 1 


1 


7 ? 




r 


i 


¥ 


1 


P 1 


¥ 


1 




+1A 


i 


1 




+ T 




f 


J 


2 


■ 


J 


2 


1 




+ffl 


K 


L + 




t ♦ 




1 


K 


1 


■i 


K 


1 


\ 






tic 


1 


\ - 


€ 




1 


I 


\ 


^ 


* L 


\ 


P 






+w 


M 


i 


* 


i^ 


m 


1 


M 


E 


- 


M 


1 


11 






*u. 


f* 


ft 


> 


n 


- 


r# 


.H 




H 


.. 


n 




*v^ 





,1 


t 


U 


m 


□ 


- 


J 


T q 


- 


u 


M 
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G. ASCII CHARACTER CODES 



The following tabic lists all the ASCII codes and their 
associated characters. These characters can be displayed 
using PRINT CHR$(n), where n is the ASCII code. 
ASCII codes to 31 are control characters (usually used 
for c<sntrol fuECtions or conimunications). They arc all 
a^n-printing characters- 



ASCII 



ASCII 



DECIMAL HEX CHARACTER DECIMAL HEX CHARACTER 



03 T 
03S 
029 

030 
031 
033 
OSS 

oar 

0^ 
OiO 

oil 

041 
04^ 
044 
041 

04a 

047 
048 

04g 

OfiO 
0£1 
DG2 
DS3 



ow 


DO 


NUL 


001 


DI 


SOH 


OOS 


02 


STX 


003 


G3 


ETX 


004 


04 


EOT 


pds 


OS 


ENg 


00€ 


06 


ACK 


OOT 


07 


BEL 


(m 


OS 


BB 


OO0 


00 


HT 


010 


OA 


LF 


oil 


OB 


VT 


01 X 


DC 


FF 


013 


DD 


ca 


014 


DE 


30 


015 


OF 


S] 


ois 


10 


DLE 


OlT 




DCl 


OIB 




DCS 


Old 




DCS 


020 




DC4 


021 




NAK 


022 




9VN 


02» 




BTB 


034 




CAN 


03 E 


10 


EM 


036 


lA 


SUB 



IB 


ESC 


ic 


FS 


3D 


GS 


IE 


RS 


IF 


US 


30 


(ipBce) 


31 


1 


31 


« 


13 


# 


34 


1 


36 


% 


33 


k 


tr 


* 


U 


{ 


n 


} 


tA 


* 


sa 


+ 


3G 


1 


2D 


— 


2E 


- 


2F 


/ 


ZQ 





31 




31 




33 




64 




66 
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DECRrfAL HEX CHARACTEa DECIMAL HEX CHARACTER 



064 


66 


G 


05S 


37 


t 


0S6 


66 


$ 


057 


39 


$ 


058 


3A 


1 


059 


3B 


3 


060 


3C 


< 


061 


3D 


= 


062 


3E 


> 


063 


3F 


7 


064 


40 


m 


065 


41 


A 


066 


43 


B 


067 


46 


C 


068 


44 


D 


069 


4E 


E 


070 


46 


F 


071 


47 


G 


072 


43 


H 


073 


49 


I 


074 


4A 


J 


an 


4B 


K 


076 


4C 


L 


077 


4D 


M 


078 


4B 


n 


079 


4F 


o 


080 


SO 


p 


081 


51 


Q 


082 


52 


E 


068 


53 


S 


064 


54 


T 


06E 


55 


U 


0S6 


56 


V 


ftST 


67 


W 


o«a 


SB 


X 


0fi9 


S9 


Y 


0^ 


60 


Z 



dti 
tm 
tm 

OM 
OOfi 

im 

OflT 

im 

lOQ 

lot 
iGi 

iDi 
10« 

lOi 

10T 
IQi 

m 

110 

111 
111 
lis 
111 
111 
11» 

IIT 
lU 
110 

IN 

Itl 
Its 

1S3 
134 
lift 

13S 
137 



5B 


[ 


^C 


\ 


5D 


1 


SE 


- 


5F 


— 


60 




ei 




Q2 




63 




64 




65 




66 




67 




66 




69 




6A 




6B 




6C 




6D 


m 


6E 




6F 




W 




71 




73 




73 




74 




75 




76 




77 




7B 




7£) 




7A 




7B 


( 


7C 


1 


m 


} 


tE 


- 


7F 


DI 
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H. MATHEMATICAL FUNCTIONS 



Functions that arc not intrinsic to Personal Computer 
DASJC may be calculated aa follows. 



FuncdOD 
Secant 
Cosecant 
Cotangent 
Inverse sine 
Inverse cosine 

Inverse secant 

Inverse cosecant 

Inverse cotangent 
Hyperbolic sine 
Hyperbolic cosine 
Hyperbolic tangent 

Hyperbolic secant 
Hyperbolic cosecant 
Hyperbolic cotangent 



Equivalent 

SEC(x)=l/CQS(!i) 

COT(x)=l/TAN(x) 

ARCSIN(x)-ATN(x/SQR{ I-x*)t)) 

ARCCOS(3t)-1.570796-ATN 
(J/SQR(I-X*x)) 

ARCSEC(x)-ATN{:/AQR 
(x*x-l))+{x<0)*3.l^l593 

ARCCSC()t)»ATN((l /SOR 
(x*x-l))+(x<0)*3,l4l593 

ACCOT(x)-1.57096-ATN(x) 

SlNH(x)=(EXP{x)-EXP')())/2 

COSH(xMEXP(x)+ EXP(-x))/2 

TANH(x)=EXP(x)-EXP 
(-x))/(EXP(x)+EXP{-x)> 

SECH(x)=2/{EXP(x)+EXPC-x)) 

CSCH{x)-2/(EXP{x)-EXP(-x)) 

COTH(xMEXP(-x))/(EXP 
(x)-EXP{-x)J 
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Functloa 

Inverse hyperbolic sine 

Inverse hyperbolic cosine 

Inverse hyperbolic tangent 

Inverse hyperbolic Secant 

Inverse hyperbolic 



Iqulyalent 
ARCSINH{x)=LOG 

ARCCOSH{x)=LOG 
(jt+SQR(x*x+-l)) 

ARCTANH(x)=LOG 
((l+x)/(l-x))/2 

ARCSECH{x)=LOG 
((J+SQR{Ux.x))/x) 



cosecant ARCCSCH(x)^LOG 

({I+SGN(k)*SGN(x)*SQR 
(]+x.x))/x) 



Inverse hyperbolic cotangeni ARCCOTH(x)-LOG 

({x+])/(x-l))/2 



If yon nse these Tiinctions, a good way to code them 
would be using the DEF FN statement. Tor example, 
instead of typing the formula for inverse hyperbolic 
sine each time you need it. you could use a program 
line. 

J JO DEF FN INSlH(x) - LOG (x • x + 1) 

, then refer to it a^ 

] 20 Z - FN INSIH(x) 
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I. SUMMARY OF BASIC COMMANDS 



COMMAND 
ABS 

AMPERSAND 
ASC 

ATN 

CALL 

CURS 

CLEAR 

COLOR 

CONT 

COS 

BATA 



DESCRIPTION 

To give the absolute value of a 
dumerJc expression. 

To jump into a machine language 
eommand starting at hex location 
S3F5. 

To return the ASCII code of the 
first character of the specified 
string. 

To calculate the arctangent of a 
value, 

to use an assembly language 
subroutine. 

Converts an ASCII code to its 
equivalent character. 

To clear all variables, arrays and 
strings. 

To set the color of subsequently 
plotted low resolution graphics. 

To start a program running again 
after it has been halted. 

To calculate the cosine of an angle. 

To store constant numbers and 
string values in your program so 
they can be used in conjunction 
with the READ statement. 
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DEF FN 

DEL 
DIM 



DRAW 

END 

EXP 

FLASH 

FOR...NEXT 

FRE 

GET 



Allows you to define ^^d name a 
function. 

Removes program lin^- 

This gives the vapes for the 
subscripts of arrays, ^"^ allocates 
enough storage to accomodate 
them. 

To draw pre-definf<l geometric 
shapes. 

Finishes program execution and 
returns you to command level. 

To calculate the valu^ ^f "^^ ' *hc 
base of natural logarithms - raised 
to a specified power. 

To cause all compute^ messages to 
alternate between character and 
background colour* 

Loops around a group of 
instructions a specifi*?^ number of 
times. 

Reports on the number of byt^s in 
memory that arc not P^ing used by 
BASIC, 

Reads a characEcr fi^^^ l^<^ 
keyboard without eehP'"e ^^ ™ ^^^ 



screen. No 
necessa ry. 



carriag*- 



return is 



GOSUB...RETURN To direct the progra"i ^'f* ^^^^^ 

and return from, a sviproutinc* 
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GOTO 

GR HGR HGH2 

HCOLOR 

HIMEMJ: 

HLIN 

HOME 

HPLOT 
HTAB 

IF».GOTO and 

INPUT 

INT 
INVERSE 



To direct the program flqw to 
another part of a BASIC program. 

To set up the different graphics 
modes. 

To set the color of subsequently 
plotted high resolution graphics. 

To set the highest memory location 
available to a BASIC program. 

To draw a horizontal line in low 
resolution graphics. 

To clear screen and position the 
cursor to the upper left corner of 
the display screen. 

To draw either lines or dots in 
high resolution graphics. 

To move the cursor a given number 
of places to the right of the left 
inargin. 

To direct program flow depending 
on the result of an evaluation. 

To accept input from selected 
input device. 

Allows you to enter values from 
the keyboard while a program is 
executing. 

To round a fractional number 
down to a whole number 

To reverse the character and 
background color of the video 
display. 



SUMMARY OF BASIC COMMANDS 



I 



I 



I 



LEFTS 

LEN 

LET 
LIST 

LOG 
LOMEM: 

MID$ 

NEW 
NORMAL 
NOTRACE 
ON...GOSUB 
ON ERR GOTO 



I 



Returns a specified number of 
characters from the left-hand-side 
of a character string. 

To return the number of characters 
in a string. 

To assign a value to a variable. 

To display on the screen the BASIC 
program chat is currently in 
memory. 

To calculate the natural logarithm 
of a specified value. 

To set the lowest memory location 
available to a BASIC program. 

To return a specified number of 
characters from within a given 
string. 

Clears the current program from 
memory and clears all variables 
associated with it 

To return the video display from 
either inverse or flashing modes to 
the default mode. 

To stop program statement numbers 
from being displayed as a program 
is executed. 

To direct the program flow 
depending on the value of an 
expression. 

To avoid halting the program when 
an error is encountered^ 
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SUMMARY OF BASIC COMIIAllDi 



PDI. 

PEEK 
PLOT 

m 

POKE 

POP 

POS 

I 

PR# 

PRINT 

READ 

REM 

RESTORE 

RESUME 

RETURN 



To return the, current valiic of the 
game adapter. 

To read the byte at a specified 
memory location. 

To draw dots in low resolution 
graphics. 

To write a byte of data into a 
Specified memory location* 

To change the action of a 
RETURN from a sybroutine. 

To return the current horizontal 
cursor position. 

Tn switch the output to the 
selected device. 

To display characters on the 
display screen. 

To read values form a DATA 
statement and to allocate them to 
variables. 

To let you REMind yourself by 
REMarks of what your program is 
doing. 

To use DATA values again after 
they have been READ. 

To restart a program that ha^ been 
halted due to an error. 

To return execution to the line 
immediately following the mos.t 
recent GOSUB slate me nt. 
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SUMMARY or BASIC COMMANDS 



RIGHTS 



RND 



ROT 



RUN 
SCALE 

SCRN 

SCN 

SIN 

SPC 
SPEED 

SQR 
STOP 



To return a specified number of 
characters from a string proceeding 
from the right. 

To return a random number 
between and L 

To specify the angle by which a 
shape is rotated when drawn on 
the screen, used in conjunction 
with DRAW or XDRAW. 

To start a program execution. 

To increase or decrease the si^e of 
shapes created by DRAW or 
XDRAW. 

To give the color code of a point 
in low resolution graphics. 

To return the sign of a number. 

To calculate the sine of a specified 
angle. 

To separate two printed items by a 
specified number of spaces. 

To specify the rate at which 
characters are to be sent to an 
output device. 

To calculate the square root of a 
specified value. 

To halt a program execution and 
return to command level. 



STRS 



To return a string representation 
of a numeric valu^. 
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SUMMARY OF BASIC COMMANDS 



TAB 

TEXT 
TRACE 

USR 

VAL 
VLIN 
VTAB 
WAIT 

XDRAW 



To move the cur^of a specified 
number of places to the right of 
the left margin. 

To set the display to rull-screen 
text mode. 

To display line numbers of a 
program as it is being executed. 

This command specifies a 
parameter of an assembly language 
subroutine. 

To return the numcrigal val^e of a 
specified string. 

To draw a vertical line in low 
resolution graphics. 

To move the cursor a given number 
of line^ down the display screen. 

To suspend a program^s execution 
while monitoring the status of an 
input port. 

To draw or erase a defined shape. 



I 



APPENDIX 



J 



UST OF RESERVED WORDS IN BASIC 
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LIST OF RESBEVED WORDS IN BASIC 



'T 



J. LIST OF RESERVED WORDS IN 
BASIC r 



LIST OF RESERVED WOHDS IN BASIC 




ABS 


GR 


NOTRACE 


SPC( 


AND 


HCOLOR = 


= ON 


SPEED - 


ASC 


HGR , 


.. ONERR 


SQR 


AT 


HGR2 •' 


^ OR 


SlEP 


ATN 


HIMEM: 


PDL 


STOP 


CALL 


IILIN 


PEEK 


STR$ 


CHRS 


HOME 


PLOT 


TAB( 


CLEAR 


HPLOT 


POKE 


TAN 


COLOR - 


HTAB 


POP 


TEXT 


CONT 


IF 


POS 


THEN 


COS 


IN* 


PRINT 


TO 


DATA 


INPUT 


fR*t 


TRACE 


DEF 


TNT 


READ 


USR 


DEL 


INVERSE 


REM 


VAL 


DIM 


LEFTS 


RESTORE 


VEIN 


DRAW 


LEN 


JiESUME 


VTAB 


END 


LET 


RETURN 


WAIT 


EXP 


LIST 


RIGHTS 


XDRAW 


FLASH 


LOG 


RND 


& 


FN 


LOMEM: 


ROT - 


+ 


FOR 


MIDS 


RUN 


m 


FRE 


NEW 


SCALE - 


* 


GET 


NEXT 


SCRN ( 


1 


GOSUB 


NORMAL 


SGN 


> 


GOTO 


NOT 


SIN 


< 



'•w 



IBM-lEitEmBtiDnal Bii4in«M M^chintf Corp. 
Appl^^ApplB Camputer Tnc- 
Microddf^'^MLcroHDrt Corp.. 
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THE LASER 128* SERIES COMPUTERS 



TM 



QUICK GUIDE FOR 
TROUBLE SHOOTING 



Jim] 
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QUICK GUIDE FOR TROUBLE SHOOTING 

The follo\^iiig tables are brief giiidei^ to trouble sbixjl s^jmc common 
problems which the u^lt may come across. 



SYMTOM 



Comptiter Syslcm no response after power up. 
cop cabinet does not glow. 



Power LED od 



POSSIBLE CAUSES 


SOLUTIONS 


• Power cables nol 
connected propc^rly. 

■ Nu DC output from 
the transformer, 

• Open circuit of 
conrLeelion wirc$ from 
the power switch to 

th[t main board. i 

• Bad connection between 
the keyboard and the 
main board. 

• No DC +5V or +12V. 


• Check the contact of the 
AC power plug of the trans- 
former and the wall AC source. 
Check the contact of the trans- 
former to the ccimpnter unit. 

• The transformer has to be 
replao^d by a good one. 

• Solder the wires again 
properly. 

• Check the connector and 
flat cable connecting the 
keyixiard and the main board. 

• Hardware failure of the internal 
switchLiig mode power supply, 

1 User is advised to have the 
computer repaired by a quali- 
fied technician. 



SYMTOM 

Power LED h on but the drive LED on the top cabinet i^ ofF, 



POSSIBLE CAUSES 


SOLUTIONS 


• Bad connection between 
the keyix»ard and the 
main bioard. 


• Check the connector and flat 
cable coxinecting the key- 
board and the main board. 



SYMTOM 

Power LED and Drive LED arc on but ihc drive LED on the 
drive panel is off. 



POSSIBLE CAUSES 


SOLUTIONS 


• Byd connecUon between 


• Check the conji^dion between 


tbe drive and the mala 


the drive and ihc main 


board, 


board. 


* The drive is in faulty 


* Replace with a good drive. 


operation. 





SYMTOM 

The buLlt-io drive cannot boot program properly. 



POSSIBLE CAUSES 


SOLUTIONS 


• The diskette surface has 
been scratched or is 
dirty. 

• The drive head is dirty. 

• The drive speed has been 

drifted, 

• Internal hardware failure. 


* Replace with a good diskette. 

• Clean the drive head with 
great precaution using the 
drive cleaning IciL 

* Use drive speed alignment 
software to adjust the drive 
speed. The drive speed 
adjust hole is on the bottom 
cabinet. The drive speed can 
be adjusted by using a smaJJ 
screw driver. The adjustment 
process should be done with 
great care. 

• Check g^tc array 3 and the 
drive buffer IC's. 



SYMTOM 

External drive dots not work properly. 



mSSIBLE CAUSES 


SOLUTIONS 


• Bad coflnecdon between 


• Check lhe coitnccEor 


and 


itie drive and Lhc main 


cable connccling Lhe 


drive 


conipiiter. 


arid liie cDinputer. 




* If Lke e^lcrndL drive 15 


* The external slol 7 


switch 


3^ inch drive, ihen the 


should be disabled. 




cause may be due to 






wrong selling of slot 7 






swiich inside Lhe ROM 






door on the btUtom 






cabinet. 






• Tnlemal hardware failyre. 


• Check gate array 3 
drive buffer ICs, 


^nd the 



SYMTOM 

Power LED is on but no beep sound. 



POSSiBLE CAUSES 


SOLUTIONS 


* Bad oonncclicm between 
Lhe speaker and the 
main board. 

• The volume is set at a 
low level. 


• Check the connecLlon, 
« AdjiL^O; the volume knob. 



SYMTOM 

Keyboard cannot funclion properly. 



POSSIBLE CAUSES 


SOLUTIONS 


• Bisd contiection between 
the keyboard and iht; 
main board. 

• lALcmal hardware fail u re ^ 


• Check the connection, 

• Check th& fccybiiard conirolJer 

IC (S04S). 



S^MTOM 

No video di^pby or display not in synchronisation. 



I'OSSIBLE CAUSES 


SOLUTIONS 


• Bad connect iod between 


• Check the corresponding 


between Lhe monkor and 


connection between the 


the computer. 


between the composite out 




or video expansion port. 


■ Display not in synclironiZ' 


• Try to adju&i by tuning 


at ion. 


the monitor V-hoId and 




H-hold. 




• For the PAL model, if 




LCD is used as dkpJay 




' the 50/60 switch inside the 




ROM door on the boUom 




cabinet should be set to 




6t). If monitor is used as 




display, the 50/60 switt^h 




should be sc^l to 50. 


• internal hardware failure. 


• Check the Gate array 2 




and the video port buffer 




tc 



SYMTOM 

80 coliunn text mode cundol work corrcclly. 



POSSIBLE CAUSES 


SOLUTIONS 


• The 40/80 swilch oo ihe 
top cahincr is set to 4€ 
when power is switched 

on. ' 

• RAM failure. 

• Gate array 2 failtirc 
wtiich is not contmon. 


• Switch to the BO position 
and turti on the computer 
again (or cold start the 
computer by pressing 
CTRL ^ RESET - A . 

• Check the RAM chips. 

• Replace with a new one. 
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SYMTOM 

No character can be printed using either the parallel printer or serial 
printer. 



POSSIBLE CAUSES 


SOLUTIONS ' 


• Bad connection between 


. • Check the connectors and 


the printer and the 


cable connecting the printer 


computer 


and the computer. 


• Setting of the Parallel / 


• The switch should be set 


Serial switch on the lop 


to the PARALLEL po^siiioo 


cabinet is wrong. 


if parallel printer is used 




as port L The switch 




should be set to the 




SERIAL position if serial 




primer Is used. 
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SYMTOM 



lis^sidg of wrong characters being printed when using either pariillel 
or st;rbl printer. 



M 



POSSIBLE CAUSES 


SOLUTIONS 


• liad (connection between 
the printer i^nd the 
computer 


* Check the connector and 
cable. 


Wrong port conHguraLion. 


• Enter the control panel by 
pressing (JTRh- RESh i - F 
and select the correct con- 
' figiiration parameters. 


^ The uxLT has selected a 
\^Tong printer interface 
Eh rough the applkattoD , 
software. 


• Try other Interface options 
from the list of options 
provided by the application 
software. 


• Interna] hardware failure. 


■ Cheek the serial interface 
IC's and ACIA If serial 
port is used. 

Check the parallel interface 
IC's if parallel port Is 
used. 
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SYMTOM 

CDmmunicarioii ihrDugti scrbl port 2 cannot work properly. 



POSSIBLE CAUSERS 


SOLUTIONS 


• Setting of MIDI / 


• Set to the MODEM position. 


MODEM switch on the 




back panel is wrong in 




Laser 12fi EX/2. 




• Bad connection between 


• Check the connector and 


the serial conimunicaSion 


the cable. 


device and the compnter. 




• Wrong port configuration 


• Enter the control panel by 


of seriaJ port 2. 


premising the CTRL-RES ET-P 




and select the coriect 




confignration parameters. 


• Internal hardware failure. 


• Check the serial Interface 




IC's and ACIA. 
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SYMTOM 

MIDI port of Laser 128 EX/2 cannol work properly. 



POSSIBLE CAUSES 


SOLUTIONS 


• Bad connsction between 
Ihe MIDI device und the 
compulcr, 

• Sctling of MIDI /MODEM 
sv^'ilch 00 the back pael 
is wrong. 


• Check the connector and tte 

• Set to the MIDI (josiLton. 
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SYMTOM 

Peripheral card plugged to the side expansion slot or th£ Laser expansion 
box Oljini}! work. 



POSSIBLE CAUSES 



• Bad contact of card and 
the coniputer. 

• The setdng of the 
external slot en43ble 
switches is wrong. 



• The separate power 
supply of tht 
expansion box is 

not WL^rking. 



• The peripheral card uses 
the DMA signal while 
the Laser 128 EX is 
running at high speed. 



SOLUTIONS 



• Clean the gol^i-plated fingers 
of the peripheral PCB. 

• The slots enable switches 
ifisidc the ROM door 
should be set to enable 
external slots position. 

• Cheek the t/ansformer AC 
connection, 

• Check the DC connection 
from the transformer to the 
expansion box. 

• Check the power supply 
regulator circuit of the ex- 
pansion box. 

• Set the computer speed 
to the normal I MH^. 
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SYMTOM 

The biiiU-iii expansion RAM cannot be rccong;nised by ihc ct^mputer. 



POSSIBLE CAUSES 


SOLUTIONS 


*The RAM ctiips arc not 


• Insert the RAM chips 8 


iiLscrled in the; correct 


pieces / bank according to 


1 bank sequence. 


the user manual. 


• The RAM is inserted in 


• The RAM should be 


a wrong direction. 


inserted in the right direc- 




tion. If it cannot work, 




the d [imaged RAM chips 




have to be rcpbccd by 




new RAM chips. 


• Bad iiiler-coffl.neclion of 


• Make sure (he contacts jirc 


the RAM board and the 


good and the RAM lx»ard 


main board. 


should be firDily monnied. 


• The setting of external 


• The switch should be set 


slot 5 switch inside the 


to disabb external slot 5 


ROM dnor b wrong. 


po^iticMi. 
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SYMTOM 



Game port not functioning properly. 



POSSIBLE CAUSES 


SOLUTIONS 


• Bad connectioii. 

• [nternal hardware fuiluri;. 


• Llicck the connector and 
cable. 

• Check the game port 
Interface IC's. 



III! LASER 1 28 Series 

Compatible Software List* 
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■^- The software listed in this booklet has been thoroughly 
tested and proven to be compatible with the Laser 128 Series 
computers. With over 30,000 software titles available, tt is 
impossible for us to test every one. VirtuaUy aU Apple® n, 11+, 
lie, and He software will work on our machine. This list will 
be updated penodically to reflect new entries. 
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50 MJssion Crush (SSI) 

&50e Assembly Tutor < Prentice Hall^ 

A Mind Fowver Voyaging ^(nfoeomf 

A View to a Kill (Mirid&cape^ 

Ai- SpeilKng (AEC) 

A.Pe.^ Apple) 

Accountant Receivable llAanzanila) 

Accounts Payable ^Manzanitaf 

Ace Calc ^Frankknt 

Ace Writer It (Franklin} 

Addrtion ^ Subtracteon, FraclJons {Gameco) 

Addition & Subtraction. VVhole Numbefs 

(Gamecoj 

Addition Cifcus (Gamepo) 

Addition Magician (The Lesrnmg Co.) 

Advanced Appteso^S Ba&ic (M£CC) 

Adwenture ^Adams AdyenEure) 

Adventuie Consiruclton Set (Electronic Arts) 

Adventures of Sinbad (UmDorni 

Aesop's Fables (Untcorn) 

Age q( Adventure [Elecl^omt Arts) 

Agri Ouii (Midw^gl Agn-Bustness Service) 

Airh(^ar1 (Brodtirbund^ 

Alcazar (Activision) 

Alcohol - Tt^e Ffiendly Dnjg {OJ Softwajeji 

Algebra i 6 (Edu-warei 

Algebra l-JI (Intelligent Tiidof} 

A li«n Addison ^OLM) 

Alien Typhoon (Broderbund) 

^l| AbQut JflmoFiDii {UnitiicifflJ 

Ail About Words ^ Mi lion Bradley) 

Alltgator Mix [DLM) 

Alpha Build (Fistier Prim) 

Ajpha Plot ^Beagle Brolhers^ 

Alphabet Circus ^OUM) 

Alphal>&t Key boarding (South western Pub. Co.) 

Alptia??et Zoo (SpinTial<er) 

Alpine Encounter l^bid. Inc,) 

Atpine Skier (DaEa Command ji 

Atter Ego lAcOvisJon) 

Alternate RealiEy iData Soil) 

Amazon (Trilliumi 

Andromeda Conquest [Avalon Hill) 

Animal Kingdom ^Umcorn) 

Animal Photo Fun (DLMji 

Animate iBroderbund) 

Animation SSalion iSumconi) 

Anova I! ( Human Systems) 

AP6A Basebalt ^RandorTl House} 

Apple Access It i Applet 

Apple Advenlure {Apple] 

Apple Barrel (CDS) 

Apple Cat (Wovalion) 

Apple Finance < Apple) 

Aople Fonran tApptcj 

Apple lie litilitios (Applet 

Apple Logo, Logo II {Apple) 

Apple Macnansc (Beagle Brothers) 

ftpp\e Panic (Brodertjund) 

Apple Pa&cai (App^e) 

A|iple Physics (Micro Power & Lighl) 

Apple Pie ^Haydenj 

A!>pie P'^otrApplef 

Ayple Presenis (A^F^lel 

AppJe Stat (SSatsoftl 

Apple Term II (Applef 

Apple Tool Kit {Apple) 

Ap0e Wfiler (Apple) 

Apple Wiil^er U. He (Apfrie) 

Applerools (Apple) 

Apptewort^s (Apple) 

Aquatic Ecolo-gy Programs (Oakteaf) 



Aquatfon (Sierra On-Lirte) 

Afcade Machine (Broderbund) 

Afchon fElecJromc ArtsF 

Afchon II (Etectnonic Arts) 

Arctic Fosi; (Electronic Arts) 

Argos {Datamosi} 

Afms Pace iNofiti Cam^itva St- Univ.) 

AfF'ow SAT lArtow) 

ASCII Express (ProDOS. DOS 3.3) (Unid Sftwr) 

Assembler. The (MicroSparc) 

Assembly Language Tulor (Preniice Hall) 

Assistam Coacn Basketball (Word A^st^ciate) 

AsKeroid Fie*d (Cavalier Computer) 

Aude?c Audio (Sinus Software) 

Auto Bahn [Sirlus Software^ 

Auto Math I. II(MECC) 

Autoduel (Origin Syslems) 

Automated Accouniing jSouthwesiern Pub. Go.) 

AulOwnrk.^ (Solt^f^sre Touch h 

Award Maker Plus ffiaudville) 

Aztec I Data Solt) 

B-1 Bomber (Avalon Hill) 

Back 10 BasK[^ II Plus. Il@ {PeachEree^ 

Ballblazef ^Epyx) 

BarKiits (Sirius SoUware) 

Bank Street Filer (Broderbund) 

Bafih Street Mailer (Broderbund^ 

Bank Street Speller jBroderbund) 

BanJ^ Street Writer ^Broderbund) 

^anh Cilrv^l VttrHfor I'll ( Gn h'OlnDl-^G^> 

Sank Sireel Writer Plus iBroderbund) 

aard's PRO-AM Wnting Sys (Wriling Sitwr tnlD 

Bard's Tale I S II (Electronic Arts) 

Baseball ^RAM Power Systems) 

Basic Accounting (Fire Fighter Software^ 

Bailie Cruiser (SSI) 

Baltic Group (SSI) 

Battle ol Antletam (SSI> ^ 

Battling Bugs (Milfiken^ 

Beach Head (A[xess) 

Beach Landing (Xerojf Solt ware) 

Beagle Bag i Beagle Brothers) 

Beagle Basic (Beagle Biottters) 

Beagle Brothers Compiler (Beagle Brothers) 

Beagle Font ^ Beagle Broiners) 

Beagle Graphics (Beagle Brothers) 

■Beagle Mectiamc (Beagle Brothers) 

Beagle Shape | Beagle Bf others f 

Beef Run (Sinus Soltware) 

Beginning Applesoft Basic (MECC) 

Below the Root ^ Wind nam Classics) 

EestorSottdisk^Soltdisk) 

Better Working Word Processor [Spinnaker) 

Big Door Deal (Daia Command) 

BigMacL.C. ^A.P.P.LE.) 

Big U (Beagle Brothers) 

Bismarck [Avalon Hil!) 

Blacfc Belt (Earth ware Comptrter^) 

Blacl^ Cauldron (Sierra On -Line) 

Blazing Paddles (Baud^H^e) 

Btue Powder, Gra^ Smoke (Garde) 

Body TranspateTit (Design ware) 

Book Worm (MECG^ 

Bookends Extended (Sensible Sottware) 

Bookends ProDOS (Sensible Software) 

Bop N' Wrestle (Mindscape) 

Bcppies Great World Chase (DLM) 

Borg (Sinus Software) 

Borrowed Time lAclivision) 

Boslofi Window ( Apple h 

Botanical Garden (Sunburst Corp.) 

Biiwling ^Blackstar) 



BPI Aa:ounts Payable [BPI) 

BPt General Ledger (BPI) 

Brian Gam^ ^Millenium) 

Bridge PFS (Sun MiCrosystemsl' 

Brimstone (Brodertiund) 

Broadsides v S.O^SSlt 

Bruce Lee (Data Sort) 

Bug Altack (Cavalrer Computer} 

Bumble Games iThe Learning Co.) 

Bumble Plot [The Learning Co.) 

Business Works i;Manzanfta) 

CAD App^e (Apple I 

CAD Draw (Kitctten Sink Software) 

Cannon BaJl Blitz (Sierra On-Lme) 

Canyon Climber iData Soft) 

Cap*taSiTaii-on (Gamecol 

Captain Goodnight iBroderbond") 

Car Burlder ^Weekly Header) 

Card Stars (Data Most) 

Carrier Force <SSi) 

Carriers at War ^SSG) 

Castle Woltenslein (Mu5e) 

Caiman (2ephyr Services) 

Cave of Time ( Bantam F 

Caverns ol Callrsto (Origins Sysiems) 

Certil^ate MaKer (Sprmgboardi 

CertihJic < Quorum) 

Champrisnship Lode Runner ^Broderbund) 

Charrapionship Football (GFL^ 

Ciharlia Oruwn'pi ADO"*? ^rh^n^li^rn l-JiQvk?V^ 

Charlie Btcwn's 1. 2. 3 (Random House f 
Char! and Grapii Toolbox [Roger Wagner) 
Charts Unlimited ^Grapnwarei 
Checking Accounts (Gameco) 
Chemaze ^Smitti 3 Chabay) 
Chemlab (Simon &. Schuster) ^ 
Chess (Keypunch Software] 
Chess Chatlenge {One Slop) 
Chessmaster 2000 i Electronic Arts) 
Chip Wits (Biamp^iver) 
Chrvalry ^RAM Power Systems) 

Choplitler (Broderbundf 

Christmas Kit (Activision) 

Circus Math (MECC) 

Crassmate {Davidson) 

Clothmg Ouiz (Learning Seed Company) 

Ciownmg Around jLearnir^ Technotagias) 

Coast to Coasi (CBS) 

Coi^s S Cyphers (Optimum Resource) 

CognilFve Educationat System (KLS) 

CoIIdsljs Ctwss IV ^Fi^etsird) 

Colonial Conquest (SSI) 

Communicate' (OJ Sottware) 

Companson KUchen iDLM^ 

Compiler + {Hayden) 

Complele Graphics System (Penguin Soltware) 

Compu Read (Edu-Ware) 

Compuscore {Oiy) 

Compusptill (Peachtree) 

Compute's Apple Applications (Compule) 

Computer Ambush iSSl) 

Computer Baseball (SS^^ 

Computer Eyes (Digrtai ) 

Coftiputer Generated Math (MECC) 

Computer Quarterback (SSI) 

Computers m Teachiog (MECC) 

Cofian (Data So^^ 

Conflict in Vietnam (Micfopnose) 

Congo Bongo iSega^ 

Congressional BiN SrmuJator ^ Focus Media) 

Copy II Plus !| Central Point Sort ware) 

Coufitdown to Stiuldown (AcJivJsion) 



CfesEewiJh Garfield jOLM) 

Create- A-Base ^MECC) 

Creature Creator ^DeEig^wa^e) 

Crime 8t Punishmenl (tmagic] 

Ciimson Crown (Penguin So't^a^e) 

Cfisis Mounjam ^Kfartowicsj 

Cross Country ^oad Race (Activision) 

Crosslire (Sierra On-Line) 

Crossword Magsc {Aledj 

Crusade in Europe (yicroprosof 

Cfuati Criirnb^e and Chomp (Epyx) 

Cr^tc CutNe ( Design warej 

Crystal Ball (Learning Seed Company^ 

Cubit (Micromax) 

Curvo Fitlfif (In^eracl^ve MicrowareJ 

Cue 4 Passe ( Electronic Atls.) 

Cut Throais (In^ocom) 

Cytlernalion iNesta Corporalion) 

Cylron faster (SSI) 

D Bug (Beagle Brothera) 

D Code (Beagle Brothers) 

Dark Cry^^t^l (Sierra On -Line) 

Data Base Manager (Ofte S\ep] 

Data Capture kle (Southeastern Software} 

Data Handler in Ihe Classroom (MECCj 

Data Perfect ^Franklm. LJK) 

Data RelaiQf (T.I.C., Ca^orr^ia) 

Data f^ej>cirter (Synergisticj 

Database Toolbox (Rog-er Wagner) 

Datad^x (Sottsmith) 

David s Midnigtit Magic |Bno<^erbu3Ki} 

Dawn FaErol (TSR Nctesie^} 

Dazzle Craw {Brodf^ri^und) 

DB Masier vA (Stoneware) 

D^adiine (iniijcom) 

Dyalh m Caribbean (Micfo Lab) 

Pecathaton (Microsoft l 

Decimal Discovery IDLMI 

Decimal Ouhgegn (Unicorn^ 

Decimate (£du-Warej 

DeCFmaJs Made Simple (TtMsroughbred) 

Oeci5Fon in D-esert (Micropf□se^ 

Deciston-Mahing fOJ Software) 

Defender (Atari soft) 

Delta Draw |Spirinakef| 

Delta Squadron (Nexa Corporation) 

DerT>olll^on Division (DLM) 

Design Lab fSumcomj 

Design Vour Own Horrie {Avani GanOe} 

Desk Master lAppiej 

Desk Top Plan ][ (Vls^corp) 

Digital Paintbrush (Cornpuler Colorw^rfcs) 

Dmosaur Dsg (CBSt 

Dmosaur^ (Advanced Ideas) 

Dtscover Vour ©aby 0-2 (Simon & Schuster] 

Discover Your Cbild 2-5 (Simon a Schuster) 

D^sK Drive Analyzer (Ap^le) 

'D^sk Quick I Beagle Brothers i 

D^skove^y Time Zone jSnteiiectual Soltwanfi) 

OiSkovery Word Bird I" Intellectual Software) 

Division Shooting Gallery (Gameco) 

Dogfigh! (Mfcro Labi 

Dollars ar>d Sense iMonpgram} 

Donald Duck^s Playgro^und (Sierra On-Linei 

Donkey Kong (Atansaft) 

DOS a 3 I. Apple) 

DOS Boss (Beagle Brotttersf 

DOS Tool Kit ] AppEel 

double Take i Beagle BroilYers|< 

Dow Jones Markel Analyzer (Dow Jones) 

Dr Pesls TalKwnfef [Hartley) 



Dragon Fire ^ Magic Ware, Dakin 5^ 

Dragon Mix iDLMj 

Drago-n WoiFd (Telanumi 

Dragon's Keep He. He (Sierra On-Unsf 

Dread naughts lAvalon Hill) 

Dream House [CBS) 

Drol [Brodarbundj 

Dunzhm (lnie]ligerit Statements) 

E-Z Ledger (MECC) 

E-Z Logo (MECC) 

Eatly Additiar> IMECG^ 

Eafly Games iSpringboardi 

Easy ABC's ^Springboard I 

Easy Mailer (Intofmafion Unlimited) 

Eal Smarl (Pillsbury Company) 

Echo P^us lAgranal System si 

ED-IT (B1) V.9 (Intelligent InformaUon) 

Editor (MECC) 

Educalc (GrQlierj 

Elecfftc Cfayon (Polarware) 

ElectritDuet ilnsofl) 

Elementary Nutrition (MECCl 

Elementary Phonet (MECC) 

Elementary Pre- Reading (MECC) 

Elemeniary Social Studies (MECC) 

Elpfninai&r ^Adven^uTe International) 

ElEte (Firebird) 

Empire of Ihe Over Mind (Aval&n Hill) 

Enchanler (Ir^roeom) 

End Punctualion iGameco) 

Epidemic (SSl) 

Escape from Algebfa (Milhken) 

Escape- Editor IS-C Software) 

Essential Da!a Duplicator (Ulilico) 

EssQfitial Grammar (Garnecof 

Essex (BjQderbund) 

Eternal Dagger (SSI) 

EufQpoan-Nalions H Localicn^ (D&$rignware| 

Evolution: A Simulation (Cakleat) 

EKam (Bfownslone Res^arcfi Group) 

Efteculive Seerelary (SoN Systems) 

Exploring Sorting Routines (MECC) 

Exploring TabJes & Graphs | Weekly Header) 

Exira K (Beagle Brolhers) 

F-15 Strike Eagle (Micro Prose) 

Face yaker [Spinnaker) 

Facelift;^ (Companion Soltwarej 

Factory. The (Sunburss Corp.) 

FantasyJand {Method & Solglions- Inc.) 

Fantavision iBrodf^rbunc^f) 

Faslgammon (Qyality SoKware) 

Fal Cal (Beagle BrotheTs) 

Felony (CBS) 

Fender Bender ^ Calif. Pacific Computers) 

Field ol Fire vt.O( SSI) 

Fight Night (Accolade) 

Fighier Command ^SSi) 

Filer (Censral Point Sohware) 

Financial Cooltbook {Electronic Arts) 

Financial Planner iTimeworks) 

Finger Paini (Third ware) 

Fingeflips (Fingerl^ps) 

Fire Organ (Vagabond) 

Firebird (Qeballi ScHware) 

Firs! Wofds I & II (LauneUe Learning) 

Flaahcalc (Visicorp) 

Flex Text iFlex Type) (Beagle Brothers) 

Flight Simulator (FSi Si FS2) (SuWogtc.) 

Flip Oul (Sinus Soffware) 

Fioof Plan (Learning Seed Company) 

Ry Wars (Sirius Solfware) 

Fonlrit 1.2. 1.S lOala Transforms) 



Fontworks (Sollware Touch) 

Forbidden Castle {Minscape) 

Foreign Frenzy (fcnlellectual Software) 

Foreword" Wordkft (Millikenj 

Formal II. ProDOS (Ker^&mgton Micro ware) 

FouTward iMiiliken} 

Fraction Action i Unicorn I 

Fraa^on Fever (Spinnaker) 

Fraction Fuel Up j DLM) 

Fraci^on Sequences (Milliken) 

Fractions |Edu-Warej 

Frankhrt D€Sv5 (Franklin) 

Fred Writer (Pubhc Domain) 

Freddy's Puzz^i1^ Adventures (DLM) 

Frencfi Achievement I (Miicro Computer 

Wrkshp) 

FrerKh Vocabulary Games (intellectual SttwTi 

Pre rich Classroom Words I Control Datal 

Fiencfi <jTammar (Intellectual Software) 

Frtendly Computer, the (MECC) 

Friendly Filer (Gfolier) 

Froggar (Sierra On^Lme) 

From ir>e Beginning (OJ Sollware) 

Fun WHh Mlath Senes {CBS) 

Fund Master TC (Time Trend Softwara) 

Galactic GladJalors (SSI) 

GaEaxy (Avalon Hill) 

Galaxy Wars (Broderbund) 

Galileo (Krell) 

Garme ol the Slates iMilion Bradley) 

Game Show (ComputeT Advanced Ideas) 

Game maker tlAclivisiOin) 

Gamma Gobims i Sierra On-Lmei 

Gartield Double Dares (Random House) 

GATO (Specif urn Holobyto) 

Gears (Sunburst) ^ 

Gem stone Warhor (SSI) 

General Criemistfy (Compress I 

General Ledger I'Manzanrtal 

General Manager (Sierra On- Line) 

General Ptiy^ics Series (Cross Educational 

SoSlware) 

Geomelric Supposers (Sunbtir^t Corp.) 

Geomeiry ilnteNigenl Tuior) 

GeopolJtique 1990 (SSI) 

German' Vocabulary Builder (Control Dala) 

Germany 1985 iSSO 

Gertrude's Puzzles, Secrels [Jtv^ Learfiing Co) 

GFS Sorceress (Avalon Hitl) 

Ghost Busters lAclr^lsion) 

Glaciic ATiack (Sir Tech) 

Global War (Muse) 

Gnosis L^SP (Gnosis) 

Go ^Naydeni 

Go^dfinger (Mindscape) 

Golf Best (One Step) 

Go4f Classic (MiilEken) 

GooniesfDa^aSoft) 

Gorgcm iS^nus Sollware) 

GPLE (Beagle Brothers) 

Grade Buslers i Disco -Tsch) 

Grade Manager v 1.1 a ^.l (MECC) 

Grade Master lEricotfej 

Gradebook (Condor, Edu-Solt) 

GraFOI^TH (Insoft) 

Grammar (Gameco) 

Grammar Examiner (Designware) 

Grandma's House (Spinnaker) 

Giaph fMECC) 

G^apfi-il rTrendsend) 

GrapfiJc Dept,, the (Sensible Software) 

Graphics Ej; pander (Sprpr>gbQan:f) 



Gfgphrcs MagKnan (Penguin Software) 
Graphin-g Equations (Conduil^ 
Graphing Primer (MECC) 
Graph works (PBIji 
Grappl-e (InSiOftj 

Great AmGrt<:an f^oad Race (Activision) 
Groat Number Race {Mil liken) 
G^eal States Race {Mil liken) 
Grocery Games (Leamrng Seed Company} 
Guardian (CDntinen^al Softwafe) 
tsuilar Wizard (Baud^iile) 
Gull SiukQ {Avafon Hill) 
GufTibail (Broderbund) 
HabaMerge (Haba Syslems) 
Hacker (Activisson^ 
Hadron (Siriua SQllware} 
Ha^l^Jy Pnojeel (Mmdscape) 
Hands on Basic Programmmg (P&achtree.t 
Hangman iRAM Power Systems) 
Hard Hal MacK (Elecifonic Arts) 
Hardball (Accoladei 
Heist, ifn? (Microfun) 
Hetliire Warrior (Epyx) 
Hero (Activrs»ori|i 
Key Drddle DicWie {Spinnakar] 
Hi Re& Computer Gotf {Avant Ga;de) 
H^Res Toolkit {MECC^ 
Hide 'N Se<juien€e iiSunbuiist Oorp.) 
Higher Text (Synergistic) 
Htslory & Geography (Micro Learnmgware) 
Hitchhikers Guide (Infocom) 
Hobar Educational Software l.Hobar) 
Hodge Podge [ArlworHs, Dynacom) 
Holy Grail (Hayden) 

Home Aocountani {Continenlaj Software) 
Home Address Manager Msl Base SoUwaret 
H.O'Tifl Dat^ Manager ^Pengum Software} 
Home Money A^inder rContirtentat Software) 
Home Word (Sierra On-Lme) 
Hometowri (Active Learning System) 
Homework Helper < Spinnaker) 
Hosts Maltt and Heading (HosiS Inc.^ 
How a Bill Becomes a Lavv (Queue ^ 
How io Handle a diking Act:t < Learning Seed 
Co) 

idea Invasion (DLMJ 
lis & Thens o( Programming (MECC) 
In Searcti of ihe Most Ama^in^ Things (Spin- 
naker) 

Incredible Jack (Business SystBmg} 
Inlidel (Inlocom} 
Inl^H rater (Mindscape) 
In^o Manager fMECC) 
In^ormali^jn Conne<;ljon. (GroHer^ 
Inspoclor ^OmegaJ 
Instant Pascal (Apple) 
Inreger Basic (Apple) 
(nlerifir Design Sim. (OJ Sorjwar^) 
imemational Grandprijf ilRiverbanK Sottwara} 
Intro to Counting [Edu-Ware} 
inventory Control (Manzanita) 
l&aac (Cyborg) 
Eslandsof &eta (Mifli*:efi) 
fsJe ot Mein (Grotier) 
J& B Gradebook (J ^ S Sottwaje) 
Jaw Breaker (Sierra On-Line) 
Jelly Rsh (Sirius Software) 
Jenny's Journey (MECC) 
Jel ilSubiogrc) 
Jump Jet (Avant Garde |i 
Jungle Hunt (AtarisoN) 
Kamfguppe (SSt) 



Karate Champ [Data East) 

Karateka {Bro<lerbund) 

Keyboard Cadet (MirnJscape) 

Keyboard Master (MECC) 

Keyboard Primer [MECC? 

Keychart G^aptiics 3.0 [So^lkey SoHware) 

Kid Pro Quo ^SoUsyneh} 

Kid Wriler (Spinnaker) 

Kids on Keys [Spinnaker) 

Kindercomp (Spmnakert 

King's Quest I & II (Sierra On-Line) 

Knights of ihe Oesen (SSI) 

Knowledge Explorer Series (Grolier} 

Kftowtedge Master (Academics) 

KoaLa Pamter (Island Graphios] 

Kfeli Logo (Krell) 

Krell's College Board SAT {KtbII) 

Kung Fu Master (DaJa East) 

Labels. Lis^s and Lellers [MECC) 

Labryifirh iBroderbund) 

Lady Tut {Pro Games} 

Language Arts (MECC) 

Laniem Of K'Gamma (Milhken) 

Last Gladiator [Electronic Arts} 

Law in American HisSory lOuaue) 

Layout I v. t .03 [Herti Jones) 

Learn ttie States (Marn Street Pub.) 

Learning lo Add A Subtract (Learning Tech.) 

Lers Talk (Russ Systems) 

Leiter Pertect Word Processor (LJK Enter 

prises) 

LiT>coln"s Decisions [Educational Aciivities) 

Linguist (Synergistic) 

Lisi Handler I 4 11 [Advanced Logic) 

Literature [Gameco) 

Loan PaK [Keypunch Software) 

Locksmittr v5.0 4 5.0 [Alpt^a Logic) 

Lode Runrrer {Bradertiund) 

LogEC Builders (Sctiolastic) 

Logowrttar (LCSIj 

Loop's (MECC) 

Lords ol Conquest [Electronic Artsf 

Lucky's Magic Hat [Advanced ^dea5^ 

Lunar Leeper ^Siorra Qn-Llnel 

Macrosott Assemtiier < Micro Sparcf 

Macro Works (Bftagle Brolbers} 

Magic Gale (Artsci) 

Magic Memory (Artsci) 

Magic Qttice Syslem (Art^ci) 

Magic Slate v 1.1.2 [Sunbursl Corp.) 

Magic Spetis I The learning Co.) 

Magic Wand (Peachtree) 

Magic Window It [Artsci^ 

Magical Mist {Unioorn) 

Managir^ Your Money ^Meca) 

Manuscript Manager {Penganon Press) 

Mario Bros. ^Atan&ofi} 

Market Place -IMECC) 

Wartinsviile Gradebook. the {Manmsv^lle) 

Mask of ttie Sun ^Ultrasofl) 

Mask Parade (Springboard) 

Master Grades (Micfweal SoFlwate) 

Master Matcli [Advanced Idoas) 

Master ol the Lamps lActivision^ 

Master Speti (MECC) 

Master Trac4^s (Passpon So^tware) 

Masier Word (Shareelataj 

MATCAD (Milwaukee Area Tech Collige) 

Math (Qameco) 

Matfi Blaster & Maih BJaster Plus {Davidson) 

Math Football (Gameco^ 

Math Football: Decimals (Garneco) 



Math Leap Frog (Gameco) 

Math Man ^Scholaslic) 

Matti Maze (Desigftware} 

Math Rabbit <The Learning Co.) 

Main Shop i Scholastic) 

Math VoM.Z^MECC} 

Malh Word Problems {Spinnaker) 

Mating Zone [Datamost) 

Max Dublin Treasure [Grolier|i 

MECC An. Graph. Materials. Speller. Writer 

{MECC) 

Meeh Brigade (SSI) 

Mega Sots (Neosoft) 

Mega Finder [Megatiaus} 

Mega S|>elJ (Megahaus} 

Megs Worlds (Megat^aus} 

Mega Writer (Megat^aus) 

Memory Builder (Orogram Designs) 

Memory Casile (Sunbursl Corp.) 

Memory Mateti (Hartley} 

Menu Plus (Qverbeek Enterpnses) 

Merlin Pro (Roger Wagner^ 

Merrill Geometry (Charles Mem'll pmti.} 

Meteor Multiplicalk]in {DLM) 

Micro Accountirig (Southwestern Puis. Co.} 

Micro Chess (Biacksiar, Mscroware) 

Miriro Computer Percent (Milton Bradley} 

Micro Cookbook [Virtual Combinalrcs) 

MM;ro Interpreter II {Microtech Cronsultiog) 

M>cro league BasebatI (SSI) 

MK;ro Read (AEC) 

Micro Spell (AEC) 

Microbe (Synergistic) 

Microiype (Southwestern Ptjb. Co.) 

Microzine (Schotaslic) 

M^drown Etectranics {Southwestern Putj.Co ) 

Midway [Avalon Hill) 

Might and Magic [New Worid GorripuXing Inc.} 

MillikenMalh {Miltiken) 

Millrken Word (Milliken} 

Mi[lionaire 1^11 I Blue Chrp Sohware) 

Mind Master {Behavioral Engineering} 

Mind Over Mmo^ (Humanedge) 

Mind Probe [Human Edgi) 

M^ndShadow |Acl«visiof>) 

Mindwt^oal (Broderbufid) 

Miner 2049er I S tl (Micro 1-ab] 

Minipis [Beagle &orthers) 

Minu& Mission {DU4) 

Minute Man (Penguin Software) 

Mission Algebra {Designware) 

Mist. The (Mindscape} 

Model Diet [SoMsyr>c^) 

Modem Magiaan v. 5 [ProDOS. DOS 3.3) (RMS 

Sol's ware) 

Moebius t Electronic Arts) 

Money [Gamecof 

MoReystreet [Corripirter Tax Service) 

Monster Smash jDatamost) 

Manlhly Budgeler ^One Step J 

Moon Mist (Infocom) 

Moon PaiTol (Broderbund) 

Moptown Hotel Parade (The Leaming Co.) 

Morton s ForH (Chameleon |i 

Mouse Budget. Caic. Desk, Word (Version Soti) 

Mouse Paint (Apple) 

Mouse Write (Roger Wagnef} 

Mr. Cool [Sierra On-Linef 

Mr. Do (QatasoK) 

Mr. Ecr (Micro Sparcl- 

Mr Tubbs (Sunburst Corp.) 

Ms. Pac Man (AtartsoftJ 



MiilVpplan \f3.Z [Microsolil) 

MulltpliCciSiori & Division. Fractions (GamecDf 

Mul^ipiication * Division, Whrole lumbers 

(Ganieco) 

MulEiscnbe ^Stylewano^ 

MulEivanable Calculus ICDnduil) 

Muppsl Learning Keys- < Sunburst Qofp,) 

MuitipliCcition Pui^res ^MECC) 

Muppel Work Book ^Sunbjrsl Corp.) 

MuppeiviUe ^Sunbursi Carpj 

Murder By Eh€y Dozen rCBS) 

Murder on the Mrssisstppi (AjcJivision^ 

Mufder an itie Zinde^neul jEiectron^; flrls} 

Music Constru-cdon Sei (Elecifofiic Arts) 

Music Maestro ^Spfingboardi 

Music Maker (Sublogic) 

Music Wnler < Applet 

My Wofd (Hartley) 

Mysiefy Houai? i^pls. &erra On-Line!i 

NATO Commander ^Mhcroprosel 

Nel Worth l&carboro-ughi Sysiems^ 

Never Enough -G^ory (Datasoftj 

Newsroom [Springboard) 

Newsroom Clip An ^Springboai^) 

Nighl Flight | Sierra On-Lin^) 

Nighi Mission PinbafI (Subiogic) 

IMighi o< the Desert (SSI) 

^Jight Stalker (Mattel ElecHooicst 

Niglvrciawli^r (Sab SoJlw^re} 

Niglitmare Gallery jSynergastic) 

N<3rad <SOLi|hwt?sl^rn Data System] 

North Atlantic 8^ {SSl> 

Nukewar (Avsaton Hitl^ 

Mumber Farm (DLM) 

Nurnber Ssumper (The Learning Co.) 

Nuln-Venluffl (KeJIogg Co.) 

Odd One Out (Sunburst Corp.) 

Ddys^f^V iSynergisHc) 

Did Ironside t Xerox Sottwarel 

Crtd Fronsides (Optimum Resources) 

On Balance (Brorferbund) 

One on One ^ Electronic Arls) 

Ope^adon Frog (Schoiasticl 

Optics [Cross Educational Software) 

Oregon Trail [MECCJ 

Ontio Gardening ( Chevron > 

Out Post [Sirias SoFt^arg^ 

Overview o( the B^bie (Chnstian Ed^ Software) 

Pac-Man (Atansoft) 

PamE wilh Words ^MECG) 

Panzer Grenade r (SSI*) 

Paper GraphKC.*^ (Penguin Soltwarej 

Parts ol Speech (Gameooj 

Party ware (Synergistic! 

Pcitchwork iJ^andom Housed 

Path Tactics (MECCI 

FayfoN fManzani[a[ 

PayfoN (MECC) 

Pegasys ll (Sierra On-Lmit 

Pen Pal (Sarns) 

Penny Arcade [Apple} 

People & ProjGcl (AcEivtsran) 

Porceni [Gameco) 

Peroeni Word Problems (Gameeo) 

Pedec^ Filer ^ Perfect SoNware) 

Perlecl Score (SAT) (Mindscape^ 

PertecT Writer 2.0 (PoFtecE Soflware) 

Personal Accountan! (InJocom. Softsynch^ 

Personal Finance (ScFiware Dim. inc.] 

Peter Rabbit Reader (Fis^ter pnce) 

PFS File lle/ltc (Software Pub. Corp.f 



PFS Grapti {Sottware Pub. Corp.) 

PFS Plan (Sollware Pub. Corp.) 

PFS Hoport (Sollware Pub. Corp.) 

PFS Wrile ^Sottwara Pub. Corp.) 

P SAT/SAT AnaJog^es lEdu-wareJ 

Pt^aniasia II [SSJf 

PHM Pegasus (Etectronic Arts} 

FtHjnkis (Essential Punctuation) 

FtiDlar (Sab SoFlwaie^ 

Physics: Elementary Mechanics (Coniroi Data^ 

Pick-a-Hdiliy-paiT (ActioncralU 

Picture PeHect (Wjnd PJay) 

Pie Wnter (Hayden) 

Piece of Cake Math (Springboard ^ 

Pinbalt Construclion Sel (Electronic Arts) 

Pinpoinl (PmpQinl Pub.. Inc.) 

PiEfall II (Actlvision) 

Pianetfall (iniocoTTi) 

Po^n^ to Poml (Pinpoint Pub., Inc.) 

Pop'r Spell (MilUken} 

Popeye (EOA) 

Power Pninl (Beagle Brothers) 

Powerscripi fConiprehertSFve Video f 

Practical^ r S II (Practicorp^ 

PresidenE Elect i&Slh 

Print toaster | Unison World) 

Print Shop (flrodefbund) 

Pnnt Shop Lovers Utility Set (Big Red Users 

Group) 

PnnE Shop Companion (Broderbund) 

Prinl Shop Graphics Library (Broderbund) 

Prinser Conlfol Program (PRO/PAC. Inc.^ 

Prism Magic (Lotus) 

ProDOS vt.0.1. 1.1.1 (Apple) 

Pro DOS 3 (Apple f 

Pro-Byier (Be^agle Brothers) 

Profas*=Tonal Tour Gn\f fSSh - - 

Program Wrher (Sollwanii ICKJCti) 

Pronto DOS iBeagiD EroEhefs) 

Proofs & PropeMies (Micro Powei & Light) 

ProZap I Macro Spared 

PSAT Word Attach Skills [Edu-WareF 

FSAT/SAT Analogies ( Ed u Ware) 

Puzzles and Poslors [MECC) 

Pyramkj 1.2 (Adams Adventure) 

O-Beh (Micro Lab? 

Quark Calalysl (Quark) 

Quest lor Tires (Sserra On- Line) 

Ouest, ihe (Penguin Software) 

Questran (SSI? 

Quiak (CSS^ 

Quick File ile (Apple) 

Qufccken llntun) 

Quotient Quest (MECC) 

fiacler [Mindscapo) 

Rails Wesi (SSI) 

Rainbow Printer (Spri,ngboand) 

Rasler Blaster (BudgeCo^ 

RDF19a5(&Sn 

Reach for the Slars (SSG) 

Read i Rhyme [Umcorni 

Reader Rabbit [The Learning Co.) 

Reading and Thinking (^lellectual Software) 

Reding Comprehension (Milliken) 

Regress (Human Syslems) 

Remember (Designware) 

RandezvQuEi (Edg-Warel 

Report Card I Sensible Solfware} 

Repod WOTks (Megahaus) 

Rescue Raiders (Sir Tei^) 

Revenge of Lode Runner [Broderbund) 



Reversal {Hayden) 

Rhymes and Riddles {Spinnaker) 

Ring Ouest {Penguin Software) 

Roach Hotel (Micro Lab? 

Ro3d Rally USA ( Bantam ^ 

Rs^l Battles (United Soltware) 

Robol iDdyssey I (The Learning Co.) 

Robol Wars (Muse) 

Rotxjlron (AEarisoft) 

Robolsol Dawn (Epys^) 

Rcrcky's Boots (The Learnlr^ Co.} 

Rounding (Gameco) 

S-C Macro Assembler (S-C Softwafe) 

Safari Search (Sunbursi Corp.) 

Sammy Lightfool (Sierra On Lino) 

Sands ol Mai$ {Crystalware) 

Sargon il ^ IIMHayden) 

SAT (CBS. Intelligenl Tudor, yindsc^e^ 

SAT Wofd Attacl^ Skills [Edu-ware) 

Science (Gamecof 

SciencD Island {GroNer) 

Science Toolkit (Broderbund) 

Scientific Plotter It [Interactive Micnoware) 

Screen Wnter II, Ih (Sierra On-Line) 

Sea Speller (Fisher Price? 

Seafox (Epyx? 

Search and Rescue (HRM) 

Secrets of Sdence Island (Grolrer) 

SecreE Key (Miltiken) 

Sensible Grammar. Speller [Sensible Software) 

Sentence Combmin^ (Milliken) 

Serpenl's Slar, The (Ullrasoft) 

Serp&nime (Broderbund) 

Seven Ctties of Gold {Electronic Artsj 

Stiamu5 (Synapse Software) 

Shape Mechanic i,Qeagie BroSh^) 

Sherlock HolmeB Ad^t^niure ^Har^[arr^ SoMwarey" 

Siii!^rwood Fores! (PMoenix Sollware? 

.ShNoh (SSIj 

Shopping Strategies {Gameco) 

Shuffleboard (IDSI) 

SkJer Inslall Disk ^ First Cl^ass PariphBrafs) 

Sideways I & II (Funk? 

Sileot Service (Micro Prose) 

Simon Says (Sunburst Corp.) 

Situation Crilfccal (Prism Soltware) 

Sky Fox (Electronic Arte) 

Sky lab {MECC) 

Snack Altack (Oatamost) 

Snake Byte (Smus Software) 

Sneakers (Smus Software? 

Snooper Trooper (Spinnaker) 

Sodat Studies (Gamaoo) 

Soft GfapiT j Viking Technotegieg) 

Softdisk Magaime (SoMdisit) 

SoNe^m ii (SoMroni[:;s] 

Solo Flighl (Micro Prose? 

Sorcener of Sirz (Epyx? 

Space Egg;^ (Sirius Sollware) 

Space Raiders fUSA Software) 

Space Shuttle (Activision) 

Space Subtraclion (MECC) 

Space Viking (Sublogic) 

Special Needs {MECC) 

Speed File iB^ue Brush Pub.) 

SJ>eedscrFpt vJ.{) (Compute) 

Spell Handter (Advanced Logic Syslems. Silicon 

Valley System? 

SpoN It (Davidson) 

Spellakazam {Des^nwarel 

Speller (MECC) 

Spellgraph (Designware) 



SiMlllcopter (Designrwarfl) 

Spelling- Reiading Primer [^du-Ware} 

Spelling Whia (DLM^ 

Sp*5^lworks (Advanced Lo^ic SyatemsJ 

Spider Raid i^nsoU^ 

Sports f*retfiew (Epyx) 

Spreadahaet. The I & ri (A.P.P.L.E.J 

Spy Hunier < Sally's Fir&t) 

Sp^ vs Spy (First Star Software) 

Spy's Demise (Penguin Software) 

Spy Blazer (Slar Craft. Jnc.? 

SlarGate (Alarison^ 

Siar League Ba^b^ll [AdMSion) 

Slar Thief (Cavaheri 

Slar Tre^c- The Kobayashi AKemative (Sega) 

Siar Warfwsr {Epyx^ 

SJarcross ^Infocoinf 

Staf$hip Gommandef (Voyagerj 

Stal ProfWadsworih) 

Stales and Capitals (GamecQ) 

Scales and Trarts (Designwafe) 

S[aTistiGS V3.0-3.3 (Edu-WamSs 

SEala Plus (Human Systems) 

SiaJlar 7 (Software EnteHeinmeitt) 

Sleilar Invaders (Applet 

SliiAy &ear Series (CBS) 

Story Machine (SpinnaJter^ 

Strip Poker (Art Work) 

Study Gui^e (MECC) 

S«uM ai Fetch (MECC1 

Subtraclbon O^lender^ (Gan^BDo) 

Success *itii Algebra iCBS} 

SuDcess with Math (CBS) 

SuTTimer Games I A il (Epyjc) 

Sun Dog (Frozen Legacy) 

*^'jr,bur5t Educational Series (Sunbufs-t Corp.) 

Sup^j Bouider Dash ^ElecironicArt^J 

SiJper PJo« (Edu-Soft) ' ^ ?^^^ te:»»n*i<_, 

Sirper MarC^o works (Seagre Brothsrs) "' ' ^'^'^'"^-■ 

Super Taifmao II j Hal Labs I 

Super Zaxxon (DatasoHjf 

Supencatc (Visicorp) 

Supercalc 3 A vLQ (Sorduin) 

Superscript (Precisior^ Software) 

Sypede!f< i. 40-56^70 & ii [Muse) 

Suspect (IrrfoDomF 

Swastibuckler (DalamosE) 

Sweet Talker HI (SSI) 

Sword oi Kadush (Penguiri SoUware) 

SySiem Manage^ (Manzanita) 

TAC^AvalDnHill) 

Tahe 1 . Toolkit {Baudville) 

Tales tfom !he Arabran Nighis fUnjDorri) 

Tangrams Pu^aie^ (Miliikeri) 

Tapper (Bailey Midway) 

TASC ApplesoU C (MhttOSOfI) 

TASCv 2 (Microsoft) 

Tax Advantage (Gontinenial Software) 

Taif Preparer (Howardsof!^ 

Teacher Ulilities (MECC) 

Teachers Helper (CL Kay|i 

Teacher's Pal. the (Southern Pub. Go.) 

Teasers by Tubbs (Sunbursi Corp.) 

Teddy Bear rels of Fun (DLM) 

TEK Term iPounlain Compuler) 

TeSlmg Trme (Gamecof 

Tellstat (Scharl SoUware Systems) 

Temperafure Lab (Creative Technalogy) 

Temple of Apshai (Epyx) 

Tefrapin Logo ( Terrapin f 

TesE Generator fComPfesa) 

TasS Maimer VoU (MECC) 



Teslmaster (Midwest Sottware) 

Texl Games (Inlocnm) 

Tex! pro (Cosmi) 

The Fifty States (MEQC) 

The Presidems jMECO) 

Theseus anc* Ihe Minotar jTSR Hobbies) 

Think Tank (Living Video Text. Inc.) 

Thihkworks (Megahaus) 

Three Mile Island (Muse) 

Three R's of Compiling (M£CC) 

Threshold (Sierra On -Line) 

Tk Tac Sho* (Advc*nced Ideas) 

rpciver to Pans {Blue Lion) 

Ttgers In Ihe Enow jSSI| 

Time Gafds and Paychecks (Gameefl) 

Time is Money (Turning Poml Software) 

Time Out File Master (Beagte BrotharsJ 

Time Tunnel (Focus Media) 

T\fne Zone (Oriline Sysienrs) 

Tool Ki1 (High Technology Software) 

Torpedo Rre ISSJf 

Toufnamem Bridge (BroderburKJj 

Tournameni Goil ^AvalDn Hlil^ 

Town Buifder [Weekly Reader f 

Toyshop (Bfoderbund) 

TracBf Sanct^□^. The |AclE^ision| 

Tfaekg Field jAtariso^^j 

Tfack Attack (Broderburni) 

Trariquility Base (Peachlree) 

Transylvania (Penguin So^twaie) 

Trapezoid (Designwarei 

Treasure Hunier (Oroller^ 

Tri O (SoMsynch) 

ThaK&ize ToolboK (Roger Wagneil 

Thgononietrv (ln|« Urgent Tudorj 

Tfiple Dump (Beagtp Brothers) 

Tmia Fevec (Profeaiiondl So^iw^w \f\X^) ^ 

Trivia MacfiJne (MECC) ' " ^^' 

Trivia. Trivia (Main Streal Pub.) 

Troop Master (Monarchf 

Tube way ll (Datamosl) 

Turtle Traces (Scholaslrc^ 

Twerps < Sierra On-Line^ 

Type (BroderburMJ) 

Type Face (Beagle Brolhers^ 

Type 10 Learn (Sgribursi COfp.) 

Typtr^ Tutor 11,111 (MicrosoM^ 

U.S. ConsiBtul'on Tutor (Micro Learn | 

Ultima I. II. i\\. IV (Sierra On-Line) 

Uilra P^an (Videjc) 

Uiysses I Sierra On- Line) 

UTider Fire lAvaJon Hi1|, SSI) 

Urdetstanding Food Labels (Leafning Seed Co) 

Up'nDowr^ (Saily Midway) 

Updale Magazine (Apple) 

US Atlas Acllon (DLM) 

USAAF (SSI) 

Usable Pascal (Willy a Sons) 

Utility Cily i Beagle Brolhersf 

Verex (^/erbation) 

Versa Ledger If (Computronics) 

Versaform (Applied Soffware Tech) 

Video Gallery (Southwestern Pub. Co.) 

Video Tootoos i Roger Wagner) 

Video Vegas (Baudville) 

Wisible Computer (Software Masters) 

Visicak: (Visicorp) 

Visldex (Visicorp) 

Visilile (Vi$k:orp) 

Visiplol (VisiCOrpJ! 

Visiterm (ViSi[:orp) 

Visitrend (Visicorp) 



Vocabulary Builder I, II (Program Desi^ Inc.] 

Voriesi {DaiamosU 

Voyc^ge d1 th^ Mimi (Bank StreelJ 

Wax fl Peace (Bright Ideas, Inc.) 

War in Russia (SSI) 

Warp Factor (SSI) 

Wavy Navy [Sirius Software) 

Wayoul iSirius Software) 

Webster SpelNng Checker (Simon/ Schuster) 

Webster's ^J umbers ^Edu-waie) 

West Cafe. File. Graph. Word (Wast) 

Where i.n the USA is Camien S. D. (Brodarburtd) 

Where m ihe Worid is Carmen S. D. (firodei- 

bund) 

Whole Brain Speelmg (Sublogic) 

WEII Writer (Nolo Press ^ 

Winter Games (Epyjt) 

Wiaheringer Ibfocom) 

Wizard and the Prince (Siena On- Line) 

Wizard of 01 iWmdham Classics) 

Wizard of Words | Advanced Ideas. MECC) 

Wizard's Toolbox (Roger Wagner) 

Wizardry. Wizardry II (Sir Tech) 

Wonderful Wo^W of Paws (Microlype^ 

Wo^d AttacK ^Oavld&on) 

Word Challenge (Hayden) 

Word Find (M EGG f 

Word Handler I & \\ (Advanced Logic Systems) 

Word Invasion (SLM) 

Word Juggler 2.7 (Quark ^ 

Word Macfiine (Millikenl 

Word Match Test (Hi Tech) 

Word Munchers ^MEGCF 

Word PeMecl (SS^) 

Word Processor (Milliken Spirtnaker) 

Word PujzJes (Friend-'Leei 

Word FSadar |Oi_M) 

Word Scrambler [Avarrt Oarcte) .-r. r:-.- 

Word Spinner (The Learning Co. J 

Word Star y3.33 (Micro Proj 

Word Wizards (MECC) 

WordtiM (Milliken) 

Words Package (Micro Learningware) 

WORK ai Home i Des^nware) 

Word Wizards (MECGf 

Work Fofce II \Qof^ Coneeplsf 

Works. The (Firsl Star) 

World's Greatest Baseball Game (Epyx) 

World^'s Greatest FooibaU Game (Epyx) 

Write Away (Midwesl Software) 

Wnte Choice (Roger Warner f 

Wnte SfBsrt iMECC^ 

Write- on Word Processor (Main Street Pub.) 

Wnter Rabbil (The Learning Co.) 

Wnter's Assistant (Jnlerlearnj 

Wnting 1 vl.1 (Edu-ware) 

Writing 2 vt.1 jEduware^ 

Writing 3 vt.i ^E^tu-waref 

Wntifig 4 vt .1 < Edu-ware I 

Writings v1 1 ( Edu-ware | 

Wnting Adventure (DLM^ 

J(yphus (Penguin Software) 

Vour Income Tast (Simon & Schys-ter) 

Zardox (Action Research) 

Zargs (Insoft) 

Zaxscon (DatasoM^ 

ZBasic v3.0 (Zedcor) 

Zoom Graphics (Phoenix Software) 

Zork I. II. III. (Sniocofli) 

ei ?ic4-ifi 
^ VTCL isaa peiNTEO in nqng kquq. 



